Reward sensitivity and outcome expectancies predict both alcohol and cannabis use in young adults by De Pino, V
Reward Sensitivity and Outcome 
Expectancies Predict Both Alcohol and 
Cannabis Use in Young Adults. 
 
 A thesis submitted in partial fulfilment of the requirements for 
the degree of Doctor of Psychology 
 
 
Vincenzina Marisa De Pino 
B.App.Sc., PGrad. Dip. Psych. 
Division of Psychology 
School of Health Sciences 
Portfolio of Science, Engineering and Technology 
RMIT University 
December, 2008 
 
 
 
 
ii 
 
DECLARATION 
I certify that except where due acknowledgement has been made, the work is 
that of the author alone; the work has not been submitted previously, in whole 
or in part, to qualify for any other academic award; the content of the thesis is 
the result of work which has been carried out since the official commencement 
date of the approved research program; any editorial work, paid or unpaid, 
carried out by a third party is acknowledged; and, ethics procedures and 
guidelines have been followed. 
 
 
Vincenzina Marisa De Pino 
24
th
 December, 2008 
 
 
 
 
 
 
 
 
 
 
 
 
iii 
 
ACKNOWLEDGEMENTS 
 First and foremost I would like to acknowledge and thank my 
supervisors, Assoc. Prof. Andrew Francis, and Assoc. Prof. David Smith for 
their support, encouragement, and guidance.  Assoc. Prof. Andrew Francis in 
particular contributed a great deal of time and effort, including time outside of 
work hours, and I express my sincere gratitude for this.  I also express gratitude 
to Julian Nesci who co-facilitated the group intervention, to Dr Steven Carr 
who provided assistance with aspects of the statistical analyses, to Charleen 
Ross who assisted with the distribution of questionnaires, and to Cathy Leahy 
who created the online version of the questionnaire.  I would also like to thank 
Alexander Konrad from the University Media and Communications Unit who 
assisted with advertising the study to the broader community, and to the 
community newspapers who helped promote the study.  Gratitude is also 
extended to Pacific Data Systems who provided a breathalyser, at no cost to the 
researcher or the university, for use during the intervention program. 
 I am also enormously grateful for the support and encouragement 
provided by family and friends.  I am indebted to my husband and my parents 
who have supported me both emotionally and practically throughout my 
research and who never stopped believing in me.  I am particularly indebted to 
my husband who has given me the strength to persevere when I thought I could 
not go on.  I would also like to thank my siblings, extended family, friends, and 
work colleagues who have expressed so much interest in my research and who 
have provided much encouragement, particularly during the final stages.  
Finally, I would like to express my extreme gratitude to the participants who 
iv 
 
gave their time to make this research possible.  By doing so they have assisted 
in adding to the literature on substance use which it is envisaged will have an 
impact on important areas including prevention, early intervention and 
treatment.        
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
v 
 
TABLE OF CONTENTS 
DECLARATION........................................................................................... ii 
ACKNOWLEDGEMENTS.......................................................................... iii 
TABLE OF CONTENTS.............................................................................. v 
INDEX OF TABLES..................................................................................... xi 
INDEX OF FIGURES................................................................................... xiv 
LIST OF ABBREVIATIONS....................................................................... xvi 
ABSTRACT................................................................................................... xix 
CHAPTER 1: INTRODUCTION................................................................ 1 
      Classification of Alcohol Use Problems......................................... 1 
      Prevalence of Hazardous Drinking................................................. 5 
      Classification of Cannabis Use Disorders....................................... 6 
      Epidemiology of Cannabis Use....................................................... 6 
      Overview and Aims of Thesis......................................................... 7 
CHAPTER 2: INDIVIDUAL DIFFERENCES.......................................... 11 
      Reinforcement Sensitivity Theory................................................... 11 
            Introduction to Reinforcement Sensitivity Theory.................... 12 
            The Separable and Joint Subsystems Hypotheses..................... 13 
            RST and Alcohol Use................................................................ 14 
            The Role of Affect..................................................................... 23 
            Negative Affects and the BAS.................................................. 24 
            Affect and Alcohol Use............................................................. 27 
            RST and Cannabis Use.............................................................. 29 
vi 
 
            Affect and Cannabis Use........................................................... 34 
      Locus of Control of Reinforcement................................................. 36 
            Locus of Control of Reinforcement and Substance Use........... 38 
      Summary......................................................................................... 43 
CHAPTER 3: COGNITIVE PREDICTORS OF SUBSTANCE USE..... 47 
      Alcohol Outcome Expectancies...................................................... 47 
            The Expectancy Challenge....................................................... 55 
      Cannabis Outcome Expectancies.................................................... 61 
      Summary......................................................................................... 65 
CHAPTER 4: STUDY ONE........................................................................ 69 
      Summary of Past Literature and Rationale for Study One............. 69 
      Aims and Hypotheses...................................................................... 70 
      Method............................................................................................ 71 
            Participants................................................................................ 71 
            Materials.................................................................................... 72 
                   The Sensitivity to Punishment and Sensitivity to Reward Questionnaire 72 
                      The I, P and C Scales................................................................................ 73 
                      The Drinking Expectancies Questionnaire............................................... 74 
                      The Alcohol Use Disorders Identification Test........................................ 76 
                      The Cannabis Expectancies Questionnaire............................................... 77 
                      The Cannabis Use Disorders Identification Test...................................... 77 
                      The Positive and Negative Affect Schedule............................................. 78 
            Procedure................................................................................... 78 
vii 
 
      Results............................................................................................. 79 
            Data Screening.......................................................................... 79 
                     Missing Values Analysis........................................................................ 79 
                     Normality and Univariate Outliers......................................................... 80 
                     Transformations...................................................................................... 80 
            Differences Between Modes of Administration........................ 81 
            Scale Reliabilities and Descriptive Statistics............................ 81 
            Data Screening for the Cannabis Hypotheses Data Subset....... 83 
                     Exploratory Factor Analysis................................................................... 83 
                     Normality and Univariate Outliers......................................................... 88 
                     Transformations...................................................................................... 89 
            Differences Between Modes of Administration........................ 90 
            Scale Reliabilities and Descriptive Statistics............................ 90 
            Demographics.......................................................................... 93 
            Descriptive Results................................................................. 93 
            Gender Differences.................................................................. 97 
            Testing of Hypotheses and Research Questions....................... 97 
                     Relationship Between Substance Use Patterns and Predictor Variables 98 
                     Differences Between Hazardous and Non-Hazardous Drinkers............ 103 
                     Differences Between Hazardous and Non-Hazardous Cannabis     
                     Users and Between Cannabis Users and Cannabis Non-Users.............. 
 
108 
                     Prediction of Alcohol Use Behaviour..................................................... 117 
                     Prediction of Cannabis Use and Cannabis Use Behaviour..................... 119 
                     Test of Moderation of the Relationship Between Sensitivity to       
                     Reward and Alcohol Use Patterns.......................................................... 
 
124 
viii 
 
                     Test of Moderation of the Relationship Between Sensitivity to   
                     Reward and Cannabis Use Patterns....................................................... 
  
125 
                     Test of Mediation of the Relationship Between Sensitivity to Reward  
                     and Alcohol Use Patterns....................................................................... 
 
131 
                     Test of Mediation of the Relationship Between Sensitivity to Reward            
                     and Cannabis Use Patterns..................................................................... 
 
134 
      Study One Discussion..................................................................... 140 
            Descriptive Results.................................................................. 140 
            Discussion of Results for Hypotheses and Research Questions 140 
                     Relationship of Sensitivity to Reward and Punishment, Affect, Locus     
                     of Control, and Outcome Expectancies to Alcohol and Cannabis Use.. 
                   
145 
                     Mediation of the Relationship of SR to Alcohol and Cannabis Use...... 
 
155 
                     Moderation of the Relationship of SR to Alcohol and Cannabis Use.... 
 
156 
                     Exploration of the Strongest Predictor of Alcohol and Cannabis Use     
                     Behaviour in the Simultaneous Regression Models............................... 
  
158 
                     Discussion of Factor Analysis of the CEQ Items................................... 
 
158 
                     Summary of Further Significant Correlations of Interest....................... 
 
158 
CHAPTER 5: STUDY TWO....................................................................... 164 
      Summary of Past Literature............................................................ 164 
      Aims and Hypotheses..................................................................... 164 
      Method.......................................................................................... 165 
            Participants................................................................................ 165 
            Materials.................................................................................... 165 
                     Time-Line Follow-Back Interview......................................................... 166 
                     Daily Drinking Diary.............................................................................. 166 
            Procedure.................................................................................. 167 
      Results............................................................................................ 172 
ix 
 
            Case Study One......................................................................... 173 
            Case Study Two....................................................................... 178 
            Case Study Three...................................................................... 182 
      Study Two Discussion.................................................................... 186 
CHAPTER 6: GENERAL DISCUSSION.................................................. 194 
      Relationship of RST to Alcohol and Cannabis Use........................ 
 
195 
      Relationship of Affect to Alcohol and Cannabis Use..................... 
 
199 
      Relationship of LOC to Alcohol and Cannabis Use....................... 
 
201 
      Relationship of Outcome Expectancies to Alcohol and Cannabis  
      Use.................................................................................................. 
 
202 
      Mediation of the Relationship of SR to Alcohol Use and          
      Cannabis Use.................................................................................. 
 
205 
      Moderation of the Relationship of SR to Alcohol and Cannabis  
      Use.................................................................................................. 
 
207 
      Factor Analysis of Cannabis Outcome Expectancies...................... 210 
      Limitations.................................................................................... 211 
            Study One................................................................................ 211 
            Study Two................................................................................. 213 
      Directions for Future Research....................................................... 214 
      Conclusions..................................................................................... 216 
REFERENCES................................................................................... 221 
APPENDICES.................................................................................... 243 
      Appendix A            Study One Questionnaire...................................... 244 
      Appendix B       Study One Advertisement..................................... 262 
      Appendix C       Study One Plain Language Statement.................. 264 
x 
 
      Appendix D       Study Two Questionnaire..................................... 267 
      Appendix E       Study Two Advertisement.................................... 287 
      Appendix F       Study Two Press Release..................................... 289 
      Appendix G       Study Two Openline Article................................. 292 
      Appendix H       Study Two The Fly Article................................... 294 
      Appendix I       Study Two Plain Language Statement.................. 296 
      Appendix J       Study Two Consent Form..................................... 300 
      Appendix K       Expectancy Challenge Protocol............................ 302 
      Appendix L      Expectancy Monitoring Form............................... 329 
      Appendix M       Daily Drinking Diary............................................ 331 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
xi 
 
INDEX OF TABLES 
Table 1 NHMRC Guidelines for Short-Term and Long-Term 
Risk from Alcohol Consumption 
 
4 
Table 2 Means, Standard Deviations, and Reliabilities of the 
Variables Related to Alcohol Analyses 
 
82 
Table 3 Cannabis Expectancy Questionnaire Factor Loadings for 
Maximum Likelihood Estimation Factor Analysis with 
Oblimin Rotation 
 
86 
Table 4 Items Correlating on each of the CEQ Factors 
 
87 
Table 5 Means, Standard Deviations, and Reliabilities of the 
Variables Related to Cannabis Analyses 
 
92 
Table 6 Pearson‟s Correlations Between Alcohol Use Patterns, 
Individual Differences Variables, Alcohol Outcome 
Expectancies and Affect 
 
100 
Table 7 Spearman‟s Rank Order Correlations Between Cannabis 
Use Patterns, Individual Differences Variables, 
Cannabis Outcome Expectancies and Affect 
 
102 
Table 8 Means, Standard Deviations, Effect Sizes,and 
Probabilities Associated with MANOVA Comparing 
Hazardous and Non-Hazardous Alcohol Users on SR, 
SP, and Affect 
 
104 
Table 9 Means, Standard Deviations, Effect Sizes, and 
Probabilities Associated with MANOVA Comparing 
Hazardous and Non-Hazardous Alcohol Users on LOC 
 
106 
Table 10 Means, Standard Deviations, Effect Sizes, and 
Probabilities Associated with MANOVA Comparing 
Hazardous and Non-Hazardous Alcohol Users on AOEs 
 
107 
Table 11 Means, Standard Deviations, Effect Sizes, and 
Probabilities Associated with MANOVA Comparing 
Hazardous Cannabis Users and Non-Hazardous 
Cannabis Users on SR, SP, and Affect 
 
109 
Table 12 Means, Standard Deviations, Effect Sizes, and 
Probabilities Associated with MANOVA Comparing 
Cannabis Users and Cannabis Non-Users on SR, SP, 
and Affect 
111 
xii 
 
 
Table 13 Means, Standard Deviations, Effect Sizes, and 
Probabilities Associated with MANOVA Comparing 
Hazardous and Non-Hazardous Cannabis Users on LOC 
 
112 
Table 14 Means, Standard Deviations, Effect Sizes, and 
Probabilities Associated with MANOVA Comparing 
Cannabis Users and Cannabis Non-Users on LOC 
 
113 
Table 15 Means, Standard Deviations, Effect Sizes, and 
Probabilities Associated with MANOVA Comparing 
Hazardous and Non-Hazardous Cannabis Users on 
COEs 
 
115 
Table 16 Means, Standard Deviations, Effect Sizes, and 
Probabilities Associated with MANOVA Comparing 
Cannabis Users and Cannabis Non-Users on COEs 
 
116 
Table 17 Squared Semi-Partial Correlation, Standardised and 
Unstandardised Beta Coefficients, Standard Error, and 
Significance Associated With Prediction of Alcohol Use 
Patterns 
 
118 
Table 18 Regression Coefficient, Wald Test, and Odds-Ratio 
Associated with Prediction of Hazardous and Non-
Hazardous Cannabis Use 
 
121 
Table 19 Regression Coefficient, Wald Test, and Odds-Ratio 
Associated with Prediction of Cannabis Use and 
Cannabis Non-Use 
 
123 
Table 20 Squared Semi-partial Correlation, Standardised and 
Unstandardised Beta Coefficients, Standard Error, and 
Significance Associated with Moderation of the 
Relationship Between SR and Alcohol Use Patterns 
 
125 
Table 21 Regression Coefficient, Wald Test, and Odds-Ratio 
Associated with Moderation of the Relationship 
Between SR and Hazardous Cannabis Use 
 
128 
Table 22 Regression Coefficient, Wald Test, and Odds-Ratio 
Associated with Moderation of the Relationship 
Between SR and Cannabis Use Status 
 
130 
Table 23 Squared Semi-partial Correlation, Standardised and 
Unstandardised Beta Coefficients, Standard Error and 
Significance Associated With Mediation of the 
133 
xiii 
 
Relationship Between SR and Alcohol Use Patterns 
 
Table 24 Squared Semi-partial Correlation, Standardised and 
Unstandardised Beta Coefficients, Standard Error, Wald 
Statistic, Odds Ratio and Significance Associated With 
With Mediation of the Relationship Between SR and 
Hazardous Cannabis Use 
 
136 
Table 25 Squared Semi-partial Correlation, Standardised and 
Unstandardised Beta Coefficients, Standard Error, Wald 
Statistic, Odds Ratio and Significance Associated With 
Mediation of the Relationship Between SR and 
Cannabis Use Status 
139 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
xiv 
 
INDEX OF FIGURES 
Figure 1 Percentage of Sample Reporting Alcohol Use Frequency 
for Each Category 
 
95 
Figure 2 Percentage of Sample Reporting Typical Amount 
Consumed for Each Category 
 
95 
Figure 3 Percentage of Sample Reporting Cannabis Use Frequency 
for Each Category 
 
96 
Figure 4 Mediational Model for Positive Alcohol Outcome 
Expectancies 
 
133 
Figure 5 Mediational Model for Positive Cannabis Outcome 
Expectancies and Cannabis Use Patterns 
 
137 
Figure 6 Mediational Model for Positive Cannabis Outcome 
Expectancies and Cannabis Use Status 
 
140 
Figure 7 Case Study One – Number of Standard Drinks Per Month 
 
175 
Figure 8 Case Study One – Scores on the AUDIT 
 
175 
Figure 9 Case Study One – Scores on the DEQ-NC Subscale 
 
176 
Figure 10 Case Study One – Scores on the DEQ-TPE Subscale 
 
176 
Figure 11 Case Study One – Scores on the DEQ-IC Subscale 
 
177 
Figure 12 Case Study One – Scores on the DEQ-ISI Subscale 
 
177 
Figure 13 Case Study Two – Number of Standard Drinks Per Month 
 
179 
Figure 14 Case Study Two – Scores on the AUDIT 
 
179 
Figure 15 Case Study Two – Scores on the DEQ-NC Subscale 
 
180 
Figure 16 Case Study Two – Scores on the DEQ-TPE Subscale 
 
180 
Figure 17 Case Study Two – Scores on the DEQ-IC Subscale 
 
181 
Figure 18 Case Study Two – Scores on the DEQ-ISI Subscale 
 
181 
Figure 19 Case Study Three – Number of Standard Drinks Per Month 
 
183 
Figure 20 Case Study Three – Scores on the AUDIT 183 
xv 
 
 
Figure 21 Case Study Three – Scores on the DEQ-NC Subscale 
 
184 
Figure 22 Case Study Three – Scores on the DEQ-TPE Subscale 
 
184 
Figure 23 Case Study Three – Scores on the DEQ-IC Subscale 
 
185 
Figure 24 Case Study Three – Scores on the DEQ-ISI Subscale 
 
185 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
xvi 
 
LIST OF ABBREVIATIONS 
AIHW 
 
Australian Institute of Health and Welfare 
ANCOVA 
 
Analysis of Covariance 
AOEs Alcohol Outcome Expectancies 
 
APA American Psychiatric Association 
 
AUDIT Alcohol Use Disorders Identification Test 
 
BAS Behavioural Approach System 
 
BIS Behavioural Inhibition System 
 
CARROT Card Arranging Reward Responsiveness Objective Test 
 
CEQ Cannabis Expectancies Questionnaire 
 
CEQ-CE Cannabis Expectancies Questionnaire Cognitive 
Enhancement 
 
CEQ-CON Cannabis Expectancies Questionnaire Increased Confidence 
 
CEQ-CTR Cannabis Expectancies Questionnaire Control and Tension 
Reduction 
 
CEQ-GA Cannabis Expectancies Questionnaire Generalised Arousal 
 
CEQ-GNE Cannabis Expectancies Questionnaire Global Negative 
Expectancies 
 
CEQ-IC Cannabis Expectancies Questionnaire Increased Confidence 
 
CEQ-ISI Cannabis Expectancies Questionnaire Increased Sexual 
Interest 
 
CEQ-NC Cannabis Expectancies Questionnaire Negative Consequences 
 
CEQ-SI Cannabis Expectancies Questionnaire Increased Sexual 
Interest 
 
CEQ-TE Cannabis Expectancies Questionnaire Total Expectancies 
 
CEQ-TPE Cannabis Expectancies Questionnaire Total Positive 
Expectancies 
xvii 
 
 
CEQ-TR Cannabis Expectancies Questionnaire Tension Reduction 
 
COEs Cannabis Outcome Expectancies 
 
CUDIT Cannabis Use Disorders Identification Test  
 
DEQ Drinking Expectancies Questionnaire 
 
DEQ-CE Drinking Expectancies Questionnaire Cognitive Enhancement 
 
DEQ-IC Drinking Expectancies Questionnaire Increased Confidence 
 
DEQ-ISI Drinking Expectancies Questionnaire Increased Sexual 
Interest 
 
DEQ-NC Drinking Expectancies Questionnaire Negative Consequences 
of Drinking 
 
DEQ-TE Drinking Expectancies Questionnaire Total Expectancies 
 
DEQ-TPE Drinking Expectancies Questionnaire Total Positive 
Expectancies 
 
DEQ-TR Drinking Expectancies Questionnaire Tension Reduction 
 
DSM-IV 
 
Diagnostic and Statistical Manual of Mental Disorders, 
Fourth Edition 
 
EC Expectancy Challenge 
 
EM Expectation Maximisation 
 
FFS Fight/Flight System 
 
FFFS Fight/Flight/Freeze System 
 
GWPQ Gray-Wilson Personality Questionnaire 
 
ICD-10 International Classification of Mental and Behavioral 
Disorders-10 
 
IDRS Illicit Drug Reporting System 
 
JSH Joint Subsystems Hypothesis 
 
LOC Locus of Control of Reinforcement 
xviii 
 
 
LOC-Int Internal Locus of Control (subscale) 
 
LOC-Pow Powerful Others Locus of Control  
 
LOC-Cha Chance Locus of Control  
 
MANOVA Multivariate Analysis of Variance 
 
ML Maximum Likelihood 
 
NA Negative Affect 
 
NDSHS National Drug Strategy Household Survey 
 
NHMRC National Health and Medical Research Council 
 
PA Positive Affect 
 
PANAS Positive and Negative Affect Schedule  
 
PCA Principle Components Analysis 
 
RST Reinforcement Sensitivity Theory 
 
SP Sensitivity to Punishment 
 
SPSRQ Sensitivity to Punishment and Sensitivity to Reward 
Questionnaire 
 
SR Sensitivity to Reward 
 
SSH Separable Subsystems Hypothesis 
 
TLFB Time-Line Follow-Back 
 
WHO World Health Organisation  
 
 
 
 
 
xix 
 
ABSTRACT  
The primary focus of this thesis was to examine the relationship of reward 
sensitivity and outcome expectancies, variables traditionally associated with 
alcohol use, to cannabis use behaviour and to explore the relationship of affect 
and locus of control to alcohol and cannabis use.  It was hypothesised that 
hazardous alcohol and cannabis use would be related to higher levels of reward 
sensitivity and to the endorsement of more positive outcome expectancies.  It 
was also hypothesised that positive outcome expectancies would mediate the 
relationship between reward sensitivity and cannabis use, and that the 
relationship between reward sensitivity and both alcohol and cannabis use 
would be moderated by punishment sensitivity.  No specific hypotheses were 
formulated for the relationship of negative outcome expectancies, affect and 
locus of control of reinforcement to substance use. 
 A total of 465 young adults aged between 18 and 35 years completed a 
questionnaire which assessed substance use patterns, reward and punishment 
sensitivity, outcome expectancies, locus of control, and affect.  Results 
indicated that higher levels of reward sensitivity reliably distinguished 
hazardous from non-hazardous alcohol and cannabis users as well as cannabis 
users from cannabis non-users.  The relationship between reward sensitivity and 
substance use was partially mediated by outcome expectancies, but not 
moderated by punishment sensitivity.  An exploratory factor analysis 
demonstrated a high rate of concordance between alcohol and cannabis 
outcome expectancies.  Locus of control of reinforcement was found to be 
unrelated to alcohol and cannabis use behaviour.  There was little commonality 
xx 
 
in the relationship of sensitivity to punishment, negative outcome expectancies, 
and affect to alcohol and cannabis use.   
The second focus of this thesis was to pilot an intervention aimed at 
reducing alcohol use via the challenging of expectations regarding the 
rewarding outcomes associated with alcohol use in a group of young adult 
Australian males.  A three session intervention was completed by three males 
aged between 19 and 31 years.  The results demonstrated no reduction in 
hazardous alcohol use or global positive alcohol outcome expectancies at the 
completion of the intervention program or at a 3-month follow-up.  
Furthermore, there was no reduction in expectancies of increased sexual interest 
for any of the participants at the 3-month follow-up compared to baseline, 
despite a reduction in these expectancies for one of the three participants at the 
completion of the intervention.  A reduction in monthly drinking levels and in 
expectancies of increased confidence compared to baseline was noted for two 
of the three participants at the 3-month follow-up.     
It was concluded overall that there is consistency between the 
relationships of reward sensitivity and positive outcome expectancies to alcohol 
and cannabis use and that outcome expectancies may be a proximal mechanism 
through which reward sensitivity influences alcohol and cannabis use.  It was 
further concluded that whilst causal inferences regarding the effectiveness of 
the intervention could not be made, the results provide some evidence for the 
usefulness of this treatment in changing a proportion of the studied outcomes.  
This potentially provides an incentive for future controlled design research in 
larger samples and with alternate substances.
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CHAPTER 1: INTRODUCTION  
Alcohol misuse in Australia is second only to tobacco use as a 
preventable cause of death and hospitalisation.  In the years between 1992 and 
2001 approximately 31,133 Australians died from alcohol related injury or 
disease.  Of these deaths, 75% were males and 25% were females.  
Furthermore, between 1993/94 and 2000/01 there were more than half a million 
(577,269) recorded hospitalisations caused by risky and high risk drinking 
(Chikritzhs et al., 2003).   
The risks associated with the use of cannabis are less clear than the risks 
associated with alcohol use.  Evidence regarding the relationship between 
cannabis use and outcomes such as cancer, respiratory illness, cardiovascular 
risk, reproductive effects, immunological effects, increased risk of driving 
accidents and injury, cognitive impairment, motivation, educational and 
occupational performance, psychosis, depression, and anxiety does not yet 
support a causal relationship (Iverson, 2005; McLaren & Mattick, 2007).  
Nevertheless, in their review of the harms associated with cannabis use, 
McLaren and Mattick (2007) concluded that there is growing evidence to 
suggest that cannabis use has the potential to be associated with adverse 
physical, psychological and social outcomes.   
Classification of Alcohol Use Problems 
The classification system of the Diagnostic and Statistical Manual of 
Mental Disorders, Fourth Edition (DSM-IV, American Psychiatric Association 
[APA], 1994) describes two main alcohol use disorders.  Alcohol dependence is 
characterised by a collection of symptoms which may include tolerance to 
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alcohol, withdrawal symptoms when reducing or ceasing drinking, consuming 
alcohol in larger amounts or over longer periods of time than intended, ongoing 
desire or failed efforts to reduce consumption, significant amounts of time spent 
trying to obtain alcohol, consume alcohol or recover from the effects of alcohol 
consumption, reduced or abandoned social occupational or recreational 
activities, and continued alcohol consumption despite knowledge that physical 
or psychological concerns may have been exacerbated by, or indeed caused by, 
engagement in alcohol use.  Alcohol abuse on the other hand is characterised by 
a maladaptive pattern of substance use resulting in one or more of failure to 
fulfil role obligations as a result of drinking, use of alcohol in situations where 
consumption poses a physical hazard, repeated legal problems related to alcohol 
use, and ongoing use of alcohol despite the experience of persisting or recurring 
social or interpersonal difficulties which are either caused by or exacerbated by 
alcohol use.  Similarly, the International Classification of Mental and 
Behavioral Disorders-10 (ICD-10, World Health Organisation [WHO], 1992) 
delineates two main alcohol use disorders.  Harmful alcohol use is characterised 
by a pattern of alcohol use which results in damage to the individual‟s physical 
or psychological health.  Alcohol dependence syndrome on the other hand is 
typified by a strong desire to drink, difficulties in controlling drinking 
behaviour, persistent use of alcohol despite harmful consequences, prioritising 
drinking over other activities and obligations, increased tolerance to alcohol 
and, at times, physical withdrawal.   
Whilst classification systems such as the DSM-IV and the ICD-10 
suggest a dichotomy between pathological alcohol use and normal use, the past 
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two to three decades have seen changes in the conceptualisation of alcohol use, 
with the concept of a subthreshold alcohol use disorder termed hazardous 
alcohol use gaining widespread acceptance (Saunders & Lee, 2000).  Hazardous 
alcohol use is defined as “a repeated pattern of drinking that confers the risk of 
harm” (Saunders & Lee, 2000, p. 95).  In Australia, the National Health and 
Medical Research Council (NHMRC) has developed the Australian Alcohol 
Guidelines which specify the average daily or weekly level of alcohol 
consumption beyond which an individual is at risk of developing health or other 
problems (NHRMC, 2001).   
The terms low risk, risky, and high risk are used to represent categories 
of alcohol use.  Low risk levels include levels of drinking at which there is 
minimal risk of harm.  Risky levels of drinking correspond to hazardous alcohol 
use and are levels at which the risk of harm significantly outweighs potential 
benefits. High risk levels of drinking correspond to harmful or pathological 
alcohol use and are levels at which there is a significant risk of serious harm, 
and above which risk continues to increase rapidly.  Long-term risk is defined 
as the level of risk associated with regular daily patterns of drinking, measured 
by the total amount of alcohol consumed in a typical week.  Short-term risk is 
defined as the risk of harm, such as injury or death, in the short-term that is 
associated with levels of drinking on a single given day.  Table 1 displays the 
specific consumption guidelines for short-term and long-term risk in males and 
females of average to larger body size (over 160 centimetres in height and over 
50 kilograms for females and over 60 kilograms for males). 
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Table 1 
NHMRC Guidelines for Short- and Long-Term Risk from Alcohol Consumption 
 Low Risk  Risky  High Risk  
    
Short-Term Risk 
   
Males Up to 6 standard 
drinks on any one 
day, no more than  
3 days per week 
 
7 to 10 standard 
drinks on any one  
day 
11 or more standard 
drinks on any one 
day 
Females Up to 4 standard 
drinks on any one 
day, no more than  
3 days per week 
5 to 6 standard  
drinks on any one  
day 
7 or more standard 
drinks on any one 
day 
  
Long-Term Risk 
Males Up to 4 standard 
drinks per day on  
an average day or  
up to 28 standard 
drinks per week 
5 to 6 standard  
drinks per day on  
an average day or 
between 29 and 42 
standard drinks per 
week 
 
7 or more standard 
drinks per day on an 
average day or 43 or 
more standard drinks 
per week 
Females Up to 2 standard 
drinks per day on  
an average day or  
up to 14 standard 
drinks per week 
 
3 to 4 standard  
drinks per day on  
an average day or 
between 15 and 28 
standard drinks per 
week 
5 or more standard 
drinks per day on an 
average day or 29 or 
more standard drinks 
per week 
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Prevalence of Hazardous Drinking 
In 2007, 10.3% of Australians over the age of 14 surveyed as part of the 
2007 National Drug Strategy Household Survey (NDSHS, Australian Institute 
of Health and Welfare [AIHW], 2008) reported drinking at risky or high-risk 
levels for long-term risk.  With respect to short-term risk, 7.8% of respondents 
surveyed reported drinking at risky or high-risk levels at least once per week.  
A further 12.6% of respondents reported drinking at risky or high-risk levels for 
short-term risk at least once per month (but less than once per week), whilst 
14.2% of respondents reported drinking at risky or high-risk levels for short-
term risk once or more per year (but less than monthly).  Those aged between 
20 and 29 years reported the highest rates of risky to high-risk drinking in both 
the short-term and the long-term (AIHW, 2008).   
Comparatively, estimates of hazardous alcohol use derived from studies 
which have used the Alcohol Use Disorders Identification Test (AUDIT, 
Saunders, Aasland, Babor, de la Fuente, & Grant, 1993), a measure designed 
specifically to detect hazardous alcohol consumption, suggest higher rates of 
hazardous drinking.  Estimates of levels of hazardous drinking using a cut-off 
for scores on the AUDIT indicate that in university students, rates of hazardous 
drinking exceed 60 percent.  For example, Kypri et al. (2004) screened 167 
students attending a New Zealand university health service.  Of these, 67% 
were identified as hazardous drinkers.  Similar results were reported by Kypri 
& Stephenson (2005) in a group of 1526 university students in New Zealand.  
Results from this study indicated that approximately 63% of individuals 
surveyed met the criteria for hazardous drinking.  A further survey of drinking 
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levels in 1424 New Zealand university  students found a prevalence rate of 
hazardous drinking of 65 percent.  However, in the same study, the prevalence 
of hazardous drinking in the general population, as assessed by a household 
survey, indicated that the prevalence of hazardous drinking in the general 
population is lower than in university students at 36 percent (Kypri, Cronin, & 
Wright, 2005).  To the best of the writer‟s knowledge, there are no Australian 
studies which have examined the epidemiology of hazardous drinking as 
assessed by the AUDIT measure of hazardous alcohol use.                  
Classification of Cannabis Use Disorders 
 Both the DSM-IV (APA, 1994) and the ICD-10 (WHO, 1992) use the 
same criteria for determining cannabis use disorders as for determining alcohol 
use disorders.  That is, the DSM-IV distinguishes between cannabis abuse and 
cannabis dependence using the same diagnostic criteria as for alcohol abuse and 
dependence, with the only difference being the substance in question.  This is 
also the case for the ICD-10 whose diagnostic criteria for harmful cannabis use 
and cannabis dependence syndrome are identical to those for harmful alcohol 
use and alcohol dependence syndrome, save for the difference in substance. 
Epidemiology of Cannabis Use 
The Illicit Drug Reporting System (IDRS) is an Australian government 
funded system whose purpose is to identify emerging trends in the illicit drug 
market.  The IDRS utilises data from three sources in its reporting of emerging 
trends.  Data is collected through interviews with injecting drug users, 
interviews with key experts in the field, and from the examination of existing 
indicator data.  According to the most recent IDRS report (Australian Drug 
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Trends 2007, Black et al., 2008), cannabis is the most commonly used illicit 
drug in Australia.  Data regarding the prevalence of cannabis use indicated that 
in 2007 close to one in ten (9.1%) Australians aged over 14 years had 
consumed cannabis within the past twelve months, and one in three (33.5%) 
Australians aged over 14 years had used cannabis in their lifetime.  In the same 
year, those aged between 20 and 29 years were the most likely to have 
consumed cannabis in the preceding year, with consumption during this time 
period reported by one in five in this age group (AIHW, 2008).  Results from a 
nationally representative household survey of 10,641 adults aged 18 years and 
over suggest that the 12-month prevalence of ICD-10 cannabis use disorders in 
Australia is 1.7 percent (Hall, Teesson, Lynskey, & Degenhardt, 1999; 
Henderson, Andrews, & Hall, 2000; Teesson, Hall, Lynskey, & Degenhardt, 
2000). 
Overview and Aims of Thesis 
Given the rates of drinking and cannabis use found in the population, 
and the potential risks associated with risky and high-risk levels of drinking, 
and with cannabis use, a great deal of the research in the literature related to 
addiction has focussed on identifying the predictors of drug use.  Given that 
maladaptive substance use follows a developmental trajectory which may lead 
to harmful levels of consumption (DeWit, Adlaf, Offord, & Ogborne, 2000; 
Greenbaum, Del Boca, Darkes, Wang, & Goldman, 2005), the importance of 
identifying potential risk and protective factors is reflected in much of the 
literature to date.  Specifically, studies have focussed on elucidating the 
relationship between risk and protective factors with respect to substance use so 
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as to provide a thorough conceptual framework from which to base treatment 
strategies targeted at both prevention and early intervention.   
Much research in the field of addiction has focussed on examining 
predictors related to individual differences, cognitions and affective variables in 
accounting for maladaptive alcohol use.  For example, alcohol misuse has been 
demonstrated to be related to sensation seeking (e.g., Conrod, Pihl, Stewart, & 
Dongier, 2000), familial alcoholism, negative emotionality and low constraint 
(e.g., Chassin, Flora, & King, 2004), anxiety and impulsivity (e.g., Askenazy et 
al., 2003), reward sensitivity (e.g., Kambouropoulos & Staiger, 2001), alcohol 
outcome expectancies (e.g., Nagoshi, 1999) and locus of control (e.g., 
Marchiori, Loschi, Marconi, Mioni, & Pavan, 1999).  Similarly, cannabis use 
has been found to be related to anxiety and impulsivity (Askenazy et al., 2003), 
reward sensitivity (Simons & Arens, 2007), cannabis outcome expectancies 
(e.g., Aarons, Brown, Stice, & Coe, 2001; Barnwell & Earleywine, 2006), as 
well as familial alcoholism, negative emotionality, and low constraint (e.g., 
Chassin et al., 2004).  
The existence of common predictors of alcohol and cannabis use 
suggests a common pathway for maladaptive substance use across both alcohol 
and cannabis.  Indeed, there is accumulating evidence that alcohol and cannabis 
share common reward pathways in the brain (e.g., Mechoulam & Parker, 2003; 
Manzanares, Ortiz, Oliva, Perez-Rial, & Palomo, 2005).  Furthermore, similar 
cognitive, behavioural and affective changes are associated with the ingestion 
of each of these substances (Hall, Degenhardt, & Lynskey, 2001; National 
Centre for Education and Training on Addiction Consortium, 2004).  Taken 
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together, the evidence supporting common predictors of both alcohol and 
cannabis along with evidence which suggests that alcohol and cannabis both 
share reward circuitry and that ingestion of both substances induces similar 
cognitive, behavioural, and affective changes suggests that the joint 
examination of alcohol and cannabis use is warranted.  To this end, of interest 
to the present research are behavioural, cognitive, and affective predictors of 
substance use.  Therefore this thesis focuses on the association of sensitivity to 
reward and punishment, locus of control, outcome expectancies, and affect to 
substance use.     
Studies have shown that alcohol use is associated with higher levels of 
sensitivity to reward (e.g., Kambouropoulos & Staiger, 2001; Loxton & Dawe, 
2001) and increased expectancies regarding the rewarding effects of consuming 
alcohol (e.g., Kilbey, Downey & Breslau, 1998; Nagoshi, 1999).  With respect 
to affect and locus of control, the findings have been mixed (e.g., Bearinger and 
Blum, 1997; Johnson & Fromme, 1994; Marchiori et al., 1999; Myers, Aarons, 
Tomlinson, & Stein, 2003).  Research exploring relationships between this 
constellation of variables and cannabis use is in its infancy.  However, 
promising results are beginning to emerge which suggest that variables 
previously found to be associated with alcohol use may also be helpful in 
accounting for cannabis use (e.g., Barnwell & Earleywine, 2006; Galen & 
Henderson, 1999; Simons & Arens, 2007). 
Chapter 2 provides an account of the theory underlying reward and 
punishment sensitivity, and presents a review of the literature on the 
relationship of reward and punishment sensitivity to alcohol and cannabis use.  
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Chapter 2 further discusses the role of affect in reward and punishment 
sensitivity and the evidence for the association between affect and levels of 
alcohol and cannabis use.  Finally Chapter 2 describes the theory behind locus 
of control of reinforcement and discusses the findings in relation to 
relationships of locus of control of reinforcement to alcohol and cannabis use.  
Chapter 3 introduces outcome expectancies and provides an account of some of 
the relevant findings in the literature pertaining to the prediction of alcohol and 
cannabis use by expectancies of the positive and negative consequences 
associated with drinking.  Chapter 3 also reviews past studies which have 
explored the utility of an intervention designed to challenge positive alcohol 
outcome expectancies in reducing positive expectancies and consequently 
alcohol consumption. 
 Chapter 4 is dedicated to Study 1 and begins with a summary of the 
relevant literature, followed by a description of the aims and hypotheses for 
Study One.  Chapter 4 then presents the method and results for Study 1 and 
provides a discussion of the results in relation to whether the hypotheses were 
supported and how the current results correspond to the literature.  Chapter 5 is 
devoted to Study Two and again begins with a summary of the relevant 
literature.  The aims and hypotheses are then presented followed by a 
description of the study method.  Finally, the results of Study 2 are presented 
and a discussion of these results is presented.  Chapter 6 contains the General 
Discussion which includes further interpretation of the findings of both studies, 
a discussion of the limitations of Study One and Study Two, and a discussion of 
the implications of the findings and directions for future research.  
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CHAPTER 2: INDIVIDUAL DIFFERENCES 
Reinforcement Sensitivity Theory 
Introduction to Reinforcement Sensitivity Theory  
Gray (1982, 1987) proposed two neurobiological systems which 
correspond to different types of secondary reinforcing stimuli and theoretically 
represent the dimensions of personality broadly defined as impulsivity and 
anxiety.  The first of these systems, the behavioural approach system (BAS), is 
said to be activated by conditioned stimuli which signal reward or relief from 
punishment.  Activation of the BAS leads to an increase in goal-directed 
behaviour and an increase in positive affect (PA).  The second system, the 
behavioural inhibition system (BIS), is said to be activated by novel stimuli and 
by conditioned stimuli signalling punishment or frustrative non-reward.  
Activation of the BIS results in withdrawal from behaviour and an increase in 
negative affect (NA).  A third system, the fight/flight system (FFS) is said to be 
responsible for organizing behaviour in response to unconditioned punishment 
or unconditioned non-reward.  Collectively, this account of personality is 
known as reinforcement sensitivity theory (RST). 
The BAS and the BIS, which are present to varying degrees in each 
individual, compete with one another for control over behaviour (Pickering, 
1997).  From the perspective of RST, the decision to engage in pleasurable yet 
dangerous activities, which is a characteristic of an individual with a highly 
reactive BAS, can be explained in terms of an approach-avoidance conflict 
which is resolved by ongoing interactions between the BAS and BIS.  In an 
individual with a highly reactive BAS, the approach system will tend to 
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predominate and therefore an individual with a highly reactive BAS will 
habitually display risky, sensation-seeking behaviours.  Conversely, in an 
individual who possesses a highly reactive BIS, the avoidance component will 
tend to predominate and consequently an individual with a highly reactive BIS 
will habitually avoid risky or dangerous behaviours (Pickering & Gray, 1999).     
More recently, revisions of Gray‟s theory have led to a re-
conceptualisation of RST.  Gray and McNaughton‟s (2000) revision of RST 
proposes that the BAS mediates reactions to both conditioned and 
unconditioned appetitive stimuli.  The FFS, now termed the fight/flight/freeze 
system (FFFS) mediates reactions to both unconditioned and conditioned 
aversive stimuli.  The FFFS is considered to be responsible for escape and 
avoidance behaviours and mediates the emotion of fear.  The BIS is still seen as 
mediating anxiety, but is no longer taken as being responsible for mediating 
reactions to conditioned aversive stimuli.  Rather the BIS is responsible for 
resolving goal conflict.   In an approach-avoidance conflict situation, as well as 
in approach-approach and avoidance-avoidance conflict situations 
(McNaughton & Corr, 2004), anxiety has the function of moving an animal 
toward danger.  Anxiety involves the inhibition of prepotent behaviours, 
increased assessment of risk, and defensive quiescence.  Anxiety is seen as 
being most often generated by the concurrent activation of fear (FFFS) and 
approach (BAS) systems, with the BIS assessing risk, and increasing risk 
aversion in approach-avoidance (as well as approach-approach and avoidance-
avoidance) conflicts.  The BIS controls behaviour when an individual‟s primary 
purpose is to achieve a goal which requires movement toward danger and 
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resolves conflict by engaging either the BAS or the FFFS as a function of the 
reinforcing signals received. 
Despite revisions to Gray‟s (1982) RST, adoption of the revised theory 
in the literature has not been widespread.  Indeed, Smillie, Pickering, and 
Jackson (2006) note that most researchers still implicitly refer to the original 
RST despite efforts to draw attention to revisions to the model.  This may, in 
part, be related to the inability of current measures of RST to clearly distinguish 
between fear and anxiety (Smillie, et al., 2006).  Furthermore, the expression of 
the FFFS at the level of personality is yet to be defined (Corr, 2004).  Of 
interest in this thesis is the role of individual variability in sensitivity to reward 
(BAS) and sensitivity to punishment (combined BIS and FFFS functioning, 
Corr, 2004), as it relates to alcohol and cannabis use specifically.              
The Separable and Joint Subsystems Hypotheses 
The separable subsystems hypothesis (SSH) predicts that individuals 
high in sensitivity to reward (SR) should be more reactive to reward compared 
to low SR individuals.  On the other hand, individuals high in sensitivity to 
punishment (SP) should be more reactive to punishment compared to low SP 
individuals.  The orthogonality of reward and punishment suggests that 
responses to reward should be the same at all levels of SP and at all levels of 
SR responses to punishment should not differ.  In contrast, the joint subsystems 
hypothesis (JSH) posits that under precise experimental conditions, SR and SP 
exert joint effects.  Specifically, there are facilitatory and antagonistic effects of 
each reinforcement sensitivity.  SR facilitates responses to rewarding stimuli 
and antagonises responses to aversive stimuli whilst SP facilitates responses to 
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aversive stimuli whilst antagonising responses to rewarding stimuli (Corr, 
2004).  Corr conceptualises the JSH in terms of FFFS/BIS activation by 
aversive stimuli inhibiting the BAS and activation of the BAS by stimuli 
inhibiting the FFFS/BIS.  Effects consistent with the JSH are predicted to be 
found in situations with weak rewarding or aversive stimuli, in individuals with 
non-extreme levels of SP or SR, in environments which contain both rewarding 
and aversive stimuli and in situations where rapid attentional or behavioural 
shifts between reinforcing stimuli is required.       
RST and Alcohol Use   
A review of the literature in the field of addiction research demonstrates 
that studies examining the usefulness of RST in accounting for drug taking 
behaviour have only emerged over the past decade.  Several studies conducted 
during this time have explored the relationship between the BAS and alcohol 
use (e.g., De Pino, 2004; Franken, 2002; Johnson, Turner, & Iwata, 2003; Jorm 
et al., 1999; Kambouropoulos & Staiger, 2001; Kane, Loxton, Staiger, & Dawe, 
2004; Loxton & Dawe, 2001).  Results from these studies have consistently 
demonstrated a relationship between reward sensitivity and alcohol use.  
Findings in regard to the relationship between the BIS and alcohol use have 
been less consistent (e.g., Johnson et al., 2003; Loxton & Dawe, 2001; 
Knyazev, 2004).          
For example, using a three component (reward responsiveness, drive 
and fun seeking) measure of BAS (Carver & White, 1994), Caldwell et al. 
(2002) reported that the BAS fun seeking subscale predicted occasional alcohol 
use in a general population sample of 2404 young adults, aged between 20 and 
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24 years.  In this study, higher BAS fun seeking scores were associated with 
non/occasional alcohol consumption.  These results do not appear to be 
consistent with the expected relationship between BAS and alcohol use.  That 
is, it would be expected that an individual high in reward sensitivity would 
demonstrate greater sensitivity to the rewarding aspects associated with 
drinking and would thus display higher levels of drinking than his or her less 
reward sensitive counterpart.  Whilst the results of Caldwell et al.‟s study do 
not support this notion, results which are consistent with this notion have 
consistently been reported by other researchers.  For example, Johnson et al. 
(2003) explored the relationship between BAS and psychiatric disorder in a 
representative group of 19 to 21 year old youths.  One thousand and eighty 
three individuals were assessed for DSM-IV (APA, 1994) alcohol abuse or 
alcohol dependence syndromes.  Results from this study demonstrated that 
individuals with a lifetime diagnosis of alcohol use disorders displayed higher 
scores on BAS fun seeking.  However, this relationship only held for 
individuals who did not display comorbid anxiety.  BIS was not associated with 
substance use disorder in this sample.  The authors concluded that specific 
aspects of behavioural activation may be important to consider in relation to 
substance use, in that only one subscale of the BAS measure was found to 
correlate with alcohol use.  However, other researchers have reported results 
that are only partially consistent with the results observed in Johnson et al.‟s 
study.   
For example, Loxton and Dawe (2001) examined the relationship 
between SR and alcohol use in a sample of 232 high school girls ranging in age 
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from 16 to 18 years.  They found that alcohol abusing girls reported higher 
levels of BAS fun seeking and BAS drive compared to a non-disordered 
comparison group.  Methodological issues prevented the use of the reward 
responsiveness subscale in this study.  BIS was also found to be related to 
alcohol use, with lower BIS scores associated with higher scores on a clinical 
measure of alcohol use (AUDIT, Saunders et al., 1993).  However, the BIS only 
accounted for two percent of the variance in alcohol abuse scores.   
Similar results were reported by Jorm et al. (1999) in a community 
sample of 2725 adults aged between 18 and 79 years.  In this study, significant 
positive relationships emerged between BAS drive and BAS fun seeking and 
alcohol drinking behaviour.  The BIS was not found to be related to alcohol use 
in this study.  In a later study, Franken and Muris (2006) also reported that in a 
sample of 276 non-clinical college students alcohol use was positively 
associated with BAS, with significant correlations between BAS fun seeking, 
quantity of alcohol use and frequency of binge drinking.  Furthermore, lower 
levels of BIS were positively related to alcohol quantity per occasion and 
alcohol bingeing, but not alcohol use frequency in a group of college students.  
However, the correlations reported for the relationship between the BIS and 
alcohol use patterns were weak.  
  Somewhat inconsistent results have been reported by Kane et al. 
(2004).  In their study, higher levels of BAS reward responsiveness was 
reported in a sample of 23 young female bulimics displaying comorbid alcohol 
abuse or dependence compared to a sample of 21 controls.  Further evidence to 
support this relationship was achieved via the use of a behavioural measure of 
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reward responsiveness known as the Card Arranging Reward Responsiveness 
Objective Test (CARROT, Powell, Al-Adawi, Morgan, & Greenwood, 1996).  
The CARROT assesses the extent to which individuals increase the speed with 
which they sort a deck of cards under conditions of expected financial reward.   
In Kane et al.‟s study, females with comorbid bulimia and alcohol 
abuse/dependence differed significantly in their speed of card sorting during 
financially rewarded trials than the females in the control group, with 
participants in the control group sorting at a significantly slower rate than those 
in the comorbid bulimia and alcohol abuse/dependence group.  These results 
suggest that SR may distinguish individuals with comorbid bulimia and alcohol 
use disorders from non-disordered individuals. 
Kane et al. (2004) did not find any relationship between the BIS and 
alcohol use.  The authors reported that BIS levels differed significantly between 
young women with bulimia nervosa and females with comorbid bulimia 
nervosa and alcohol use or controls, but that there was no significant difference 
in BIS levels between comorbic bulimic and alcohol abusing females and 
controls.  Females in this study with a diagnosis of bulimia nervosa 
demonstrated significantly higher BIS scores than the participants in either of 
the other two groups.  Findings from this study suggest that the BIS may be 
more useful in predicting disorders where SP is associated with attempts to 
inhibit food consumption to avoid punishments such as weight gain, rather than 
disorders in which SP might be associated with attempts to inhibit alcohol 
consumption to avoid punishments such as hangovers. 
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Comparable findings were reported by Kambouropoulos and Staiger 
(2001).  These authors explored the influence of SR on cue-elicited urge to 
drink in 20 heavy drinkers and 18 light social drinkers.  Results demonstrated 
that BAS reward responsiveness was a significant predictor of self-reported 
urge to drink after exposure to an alcohol cue in heavy drinkers but not in light 
social drinkers.  Furthermore, heavy drinkers demonstrated a significant 
increase in reward responsiveness, as assessed by the CARROT (Powell et al., 
1996), and self-reported urge to drink following exposure to alcohol.  Light 
drinkers in contrast displayed “negligible” changes in reward responsiveness 
and urge to drink following exposure to alcohol.  The authors concluded that 
individual differences in cue-reactivity might be explained by individual 
variation in BAS activity, with alcohol cues eliciting a positive motivational 
state and leading to increased arousal in heavy drinkers.  In another study, 
Franken (2002) demonstrated that, in a mixed sample of inpatients from an 
alcohol treatment program and the general population, BIS was unrelated to 
alcohol craving.  However, exposure to alcohol related cues led to significantly 
stronger desires to drink, intentions to drink alcohol, and negative 
reinforcement craving in participants with higher BAS drive scores.  Taken 
together, these results suggest that heightened reward sensitivity predicts 
alcohol craving in response to alcohol related cues. 
The findings presented above appear at surface level to be inconsistent, 
in that not all studies reported associations between the same BAS components 
(reward responsiveness, fun seeking and drive) and drinking behaviour, and in 
fact one study (Caldwell et al., 2002) BAS was associated with lower levels of 
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drinking.  These differences may be explained through the choice of 
instrumentation.  These studies have all measured reward sensitivity using the 
BIS/BAS scales (Carver & White, 1994) which, as previously stated, separates 
the measurement of the BAS into three components – reward responsiveness, 
sensation seeking and drive.  More recently the Sensitivity to Punishment and 
Sensitivity to Reward Questionnaire (SPSRQ, Torrubia, Avila, Molto, & 
Caseras, 2001) has been adopted by researchers in the field.  The SPSRQ 
comprises only two subscales – one measuring SP and one measuring SR.  Use 
of this instrument appears to have led to greater consistency in the literature, 
with all studies using this measure reporting a positive relationship between 
sensitivity to reward and drinking behaviour (e.g., De Pino, 2004; 
Kambouropoulos & Staiger, 2004; Kambouropoulos & Staiger, 2007). 
De Pino (2004) demonstrated an association between the BAS as 
measured by the SPSRQ and hazardous alcohol use in a mixed sample of 119 
participants aged between 18 and 52 years of age comprising both university 
students as well as individuals from the general population.  Group differences 
in levels of BAS were reported between hazardous and non-hazardous drinkers, 
with hazardous drinkers displaying higher levels of reward sensitivity compared 
to non-hazardous drinkers.  There were no significant differences in levels of 
BIS between hazardous and non-hazardous drinkers in this study.  Consistent 
results were reported by Kambouropoulos and Staiger (2004).  Forty regular 
social drinkers ranging in age from 18 to 47 years participated in a procedure 
where they were first exposed to a neutral stimulus (a glass of water) and were 
subsequently given a standard unit of their favourite alcoholic drink.  Half of 
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the participants were asked to take an initial sip of the alcoholic drink and were 
informed that they could finish their drink at the end of the experimental 
procedures (appetitive alcohol cue).  The remaining twenty participants were 
asked to focus on the alcoholic drink without consuming any (aversive alcohol 
cue).  Results from this study demonstrated that the appetitive alcohol cue 
produced increases in appetitive motivation (regulated by the BAS) whereas the 
aversive alcohol cue produced aversive motivation (regulated by the BIS).  In 
this study, BAS was positively related to cue-elicited positive urge to drink in 
the group which consumed the alcoholic beverage, but not in the group which 
did not consume the alcoholic beverage.  Furthermore, BIS was positively 
related to negative urge to drink.  Based on these results, the authors concluded 
that RST may also be useful as a framework for examining individual 
differences in cue reactivity to different cues.   
In a later study, Kambouropoulos and Staiger (2007) investigated the 
influence of appetitive and aversive motivation on hazardous drinking 
behaviour in a group of 27 hazardous drinkers and 27 matched controls.  
Results from this study indicated that there were no differences in scores on 
self-report measures or behavioural measures (Q-TASK, Newman, Wallace, 
Schmitt, & Arnett, 1997) of SP between hazardous and non-hazardous drinkers.  
However, hazardous drinkers scored significantly higher than controls on self-
report measures of BAS, but no differences were seen on the behavioural 
measure of appetitive motivation (CARROT, Powell et al., 1996).  Suggestions 
for the inconsistency between behavioural and self-report measures of BAS 
were put forward by the authors.  It was speculated that the hazardous drinkers 
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in the study were less sensitive to the “ordinary” rewards offered in the 
CARROT.  Indeed, the rewards offered by the CARROT in this study were 
purely monetary in nature and may not have been sufficiently salient or of 
appropriate magnitude to induce faster card-sorting in the hazardous drinkers.  
Whilst not forming part of the current study, it would certainly be of interest for 
future studies to explore differences in reward responsiveness as measured by 
the CARROT when different rewards are offered for faster card-sorting.   
A further potential explanation for the discrepancy between the self-
report measure of BAS and the CARROT put forward by Kambouropoulos and 
Staiger (2007) was that each of these measures may tap into different aspects of 
appetitive motivation.  It is further suggested here that behavioural and self-
report measures of reward sensitivity may in fact measure slightly different 
phenomena, with the CARROT potentially being a less sensitive measure of 
overall reward sensitivity as it does not encompass the breadth of 
manifestations of reward sensitivity as a self-report measure typically does.  
Again, whilst not an aim of the current study, future research which explores 
differences between self-report and behavioural measures of reward sensitivity, 
will be an important addition to the literature.            
A further measure employed to assess BAS is the Gray-Wilson 
Personality Questionnaire (GWPQ, Wilson, Barrett, & Gray, 1989) and 
findings in studies which employ this scale lend further support to the 
relationship between BAS and alcohol use.  For example, in a study which 
explored the relationship between personality and alcohol use in a sample of 
4501 youths aged between 14 and 25 years, Knyazev (2004) reported that BAS 
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emerged as the best predictor of alcohol use compared to other personality 
variables (extraversion, neuroticism, psychoticism and BIS) or social factors 
(socioeconomic status, educational aspiration, conflicts with adults, tolerance to 
illegal activity, subjective well-being, and relationship with parents).  This 
relationship was mediated by disobedience to adults, affiliation with peers and 
tolerant attitude toward illegal activity in males and by disobedience to adults 
and affiliation with peers in females.     
Knyazev (2004) also reported that the relationship between the BIS and 
alcohol use was different for males and females.  For the females in this study, 
the BIS appeared to offer some level of protection from maladaptive substance 
use.  Conversely, for males the BIS appeared to increase the risk of substance 
abuse.  However, the relationship between the BIS and substance use across 
both genders was weak.  Explanations regarding these interesting findings were 
not offered by the author and the current state of the literature in this area does 
not appear to offer any data which facilitates an account of why gender might 
impact on the relationship between the BIS and substance use.  However, there 
is evidence that males and females differ in their participation in high-risk 
behaviours including substance use (e.g., Hall et al., 1999; Henderson et al., 
2000; Teesson et al., 2000; Wilsnack, Vogeltanz, Wilsnack, & Harris, 2000) 
and that there are gender differences in the prevalence of mental illness such as 
anxiety disorders (e.g., Andrews, Hall, Teesson, & Henderson, 1999; 
Henderson et al., 2000).  It could therefore be speculated that gender 
differences in individual levels of reward and punishment sensitivity underlie 
gender differences in substance use and mental illness.  Whilst not a focus of 
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the present study, further research which examines such a link is highly 
desirable and would lead to a greater understanding of the potential 
mechanisms which account for gender differences in high risk behaviours and 
psychiatric disorders.        
The Role of Affect 
As previously discussed, according to RST, the BAS is activated by 
conditioned stimuli signalling reward or relief from punishment and activation 
of this system leads to an increase in goal-directed behaviour and an increase in 
PA (Gray, 1982; 1987).  It would therefore be expected that in studies exploring 
differences between groups with high and low levels of SR there would be 
higher levels of PA reported for the high SR groups.  However, recent research 
demonstrates that this may not necessarily be the case.  Kambouroupolos & 
Staiger (2004), for example, found that PA was only associated with SR under 
certain conditions.  Specifically, a group of hazardous drinkers high in SR were 
characterised by high levels of NA and low levels of PA at baseline.  However, 
following administration of the CARROT (Powell et al., 1996), a behavioural 
measure of reward responsiveness, this group reported greater increases in PA 
than a group of matched controls who were significantly lower in reward 
sensitivity.  These results suggest that individuals high in SR may in fact be 
characterised by high levels of NA, but are more susceptible to increases in PA 
in rewarding situations.  Moreover, researchers have proposed a role for NA, 
specifically frustrative nonreward, in high SR individuals under conditions of 
nonreward (Corr, 2002).  Furthermore, there is statistical evidence that under 
certain conditions high SR individuals will experience negative affects 
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including sadness, depression, and anger (Carver, 2004).  The following section 
provides a more detailed description of these contentions and evidence to 
support the proposals put forward by Corr (2002) and Carver (2004).     
Negative Affects and the BAS 
Corr (2002) argues that, whilst RST holds that the condition of 
frustrative nonreward is associated with SP and is unrelated to SR, there are 
conditions under which individuals high in SR will experience frustrative non-
reward.  Corr suggests that the relationship between individual differences in 
SR and actual rewards may be mediated by reward expectancies, such that 
actual rewards of lower perceived value than expected rewards lead to a 
condition of frustrative nonreward primarily in individuals high in SR.  Under 
certain conditions, individuals with a hyperactive BAS will detect nonreward 
sooner, leading eventually to a final state of frustrative nonreward.  Thus only 
rewards that are greater than or equal to expected rewards serve as an adequate 
input to the BAS.  Correspondingly, actual punishment which is lower than 
expected punishment is seen as an adequate input, leading to appetitively 
motivated behaviour.       
A similar argument was earlier put forward by Carver and Scheier 
(1998) who argued that approach will yield affective qualities of sadness or 
depression if progress toward an incentive is inadequate.  Evidence to support 
this notion has been reported by Carver (2004).  In a series of studies, the BAS 
was found to predict greater frustration and sadness following nonreward, 
greater anger in response to hypothetical scenarios, and greater anger following 
real-life terrorist attacks.  In the first study in this series a group of 37 male and 
25 
 
29 female undergraduate students were led to believe that they would receive  a 
reward (extra course credit points) if they performed well on a computerised 
task.  Affect ratings were obtained from participants at the start and at the end 
of the session.  Results from this study demonstrated that affect was unrelated 
to BAS at the start of the session.  However, at the end of the session BAS fun 
seeking was found to be positively correlated with both sadness and depression.  
Moreover, BAS fun seeking was a significantly better predictor of sadness and 
depression at the end of the session than BIS. 
The second study in this series examined affective responses in a group 
of undergraduates following exposure to hypothetical scenarios in which anger 
was a reasonable response.  Results from this study demonstrated that, 
following exposure to the hypothetical scenarios, BAS reward responsiveness 
was positively correlated with anger.  Correlations between BAS and anger 
prior to exposure to the hypothetical scenarios were not reported.  BAS reward 
responsiveness was found to be a better predictor of anger than BIS in this 
study.  The final study in this series sought to determine the relationship 
between the BAS and experiences of anger following the terrorist attacks of 
September 11, 2001 on the World Trade Centre and the Pentagon in the United 
States of America.  Ninety six undergraduate students completed a survey on 
emotional reactions to the terrorist attacks.  Reports of anger were found to 
correlate with both BAS reward responsiveness and BAS drive.  In this study, 
BAS drive was a marginally better predictor of anger than BIS.  Taken together, 
these studies suggest that sadness, depression and anger derive in part from the 
approach system. 
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Carver (2004) suggested that progress below the incentive criterion 
creates NA.  Inadequate forward progress gives rise to feelings of anger, 
frustration and irritation.  The process of falling behind, or indeed the resultant 
affect, is believed to prompt enhanced efforts.  If the situation suggests that 
more effort is likely to increase progress, the effort allows the individual to 
move toward an incentive at an adequate rate.  When the situation suggests that 
failure is inevitable, feelings of depression, sadness, despondency, dejection, 
grief and hopelessness are experienced.  Forward movement in this situation is 
precluded as the incentive no longer exists. 
Thus the work of Carver (2004) and Corr (2002) appears to offer an 
explanation for the counterintuitive findings regarding the theoretical 
relationship between affect and SR.  That is, whilst RST suggests that the BAS 
is responsible for PA in response to approach behaviour, there are situations in 
which activation of the BAS results in the experience of NA.  That is, in 
response to signals of reward below the expected level of reward, hyperactive 
BAS individuals experience a condition of sadness, depression and/or 
frustrative non-reward.  Furthermore in situations associated with frustration of 
a desired goal or disruption of a condition which the individual believes should 
exist, hyperactive BAS individuals experience anger. 
These findings can be applied to some extent to the findings in the 
alcohol literature regarding the relationship between NA and drinking 
behaviour.  A number of studies have reported an association between NA and 
alcohol use (e.g., Colder & Chassin, 1997; Kambouropoulos & Staiger, 2004, 
2007).  Based on the hypothesis put forward by Corr (2002) and the findings of 
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Carver (2004) it is proposed here that individuals with a hyperactive BAS may 
experience NA as a result of their drinking.  For example, heavy drinkers high 
in SR may experience frustrative nonreward in response to the discrepancy 
between their expected levels of reward as a result of engaging in drinking and 
the actual level of reward (or nonreward) experienced.  This appears to tie in 
well with the concept of tolerance in substance use where greater and greater 
amounts of a substance are required to achieve the desired effects.  It is feasible 
that a heavy drinking individual with a hypersensitive BAS and a high tolerance 
to alcohol may not on any one discreet occasion consume enough alcohol to 
experience its expected rewarding properties leading to a condition of 
frustrative nonreward and the associated affects of sadness and depression.  
Alternatively, frustration of the desired goal of intoxication or disruption of the 
condition which the individual believes should exist, namely experiencing 
reward as a result of drinking, leads the individual to experience anger.  
Nonetheless, this proposal remains speculation at present and is not a focus of 
the current study.  Future experimental research which explicitly tests this 
notion is encouraged.  The following section reviews empirical evidence which 
provides indirect support for the speculated relationship of negative affect to 
drinking behaviour.     
Affect and Alcohol Use  
Whilst there is as yet no evidence of a causal relationship between affect 
and substance use given the cross-sectional nature of many studies in this area, 
at the level of psychopathology, studies examining comorbidity rates with an 
alcohol diagnosis reliably demonstrate elevated levels of affective disorders 
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compared to the general population (e.g., Kushner, Abrams, & Borchardt, 2000; 
Swendsen & Merikangas, 2000).  Adolescents and adults often report drinking 
as a means of coping, as a tension reduction mechanism and as a method of 
altering mood (e.g., Boys & Marsden, 2003; Boys et al., 1999; Colder, 2001; 
Cooper, Frone, Russell, & Mudar, 1995; Cox & Blount, 1998).  Cooper et al. 
(1995) have suggested that NA has a distinct motivational consequence in that 
it prompts both cognitive and behavioural efforts aimed at reducing the 
emotional experience.  Cooper et al. further suggest that PA does not generally 
elicit behavioural responding or attributional searches as NA does.  Evidence 
consistent with this hypothesis was reported by the same authors who found 
that NA was a significant predictor of coping motives and drinking behaviour, 
whereas PA was unrelated to drinking motivations and only weakly related to 
levels of drinking.  Findings from some other studies support the hypothesis put 
forward by Cooper et al. (e.g., Myers et al., 2003).   
For example, Myers et al. (2003) reported that higher levels of NA 
predicted increased substance use frequency in a sample of 724 adolescents.  
However, other researchers have reported finding no association at all between 
NA and alcohol use (e.g., Colder, 2001; Johnson & Fromme, 1994).  For 
example, Johnson and Fromme reported that NA did not predict latency to 
begin drinking or speed of drinking in a sample of 81 undergraduate students 
presented with a placebo alcoholic beverage.  Furthermore, Colder reported that 
self-report levels of NA were not associated with reasons for drinking in a 
sample of 80 undergraduate students. Interestingly, in one study lower levels of 
positive affectivity were shown to predict alcohol dependence over and above 
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negative affectivity in a sample of young adults.  In this study, a group of 979 
young adults were interviewed at three time points across a three-and-a-half 
year period.  Lower levels of PA were reported in participants who developed 
alcohol dependence over the period of the study than in participants who did 
not go on to develop an alcohol use disorder.  However, neither PA nor NA 
significantly differentiated participants who displayed persistent dependence 
compared to those who displayed remitted dependence at follow-up (Kilbey et 
al., 1998).  In a further study, impulsive adolescents characterised by lower 
levels of positive affectivity showed higher levels of alcohol use and 
experienced more alcohol related impairment than non-impulsive individuals or 
individuals reporting high levels of PA.  Negative affectivity was found to be 
unrelated to consumption in this sample (Colder & Chassin, 1997).  Despite 
these contradictory findings, the weight of the evidence appears to suggest that 
alcohol abusing individuals are often characterised by high levels of NA and/or 
low levels of PA.  On the other hand, it is also plausible that affectivity is 
related to discrete aspects of drinking behaviour.  Nonetheless, the question of 
causality and the direction of influence in this relationship is yet to be 
elucidated in the literature.             
RST and Cannabis Use 
Interestingly, a review of the literature yields few studies which have 
examined the utility of the SR in predicting drug use for substances other than 
alcohol.  Of particular interest is the lack of research which examines the 
relationship between SR and cannabis use.  The lack of research in this area is 
remarkable given the number of reviews which have consistently reported that 
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findings from clinical research reliably demonstrate that the rewarding effects 
of alcohol and cannabis operate through shared pathways in the brain (e.g., 
Basavarajappa & Hungund, 2005; Manzanares et al., 2005; Mechoulam & 
Parker, 2003; Wise, 1996; 1998). 
Wise and Bozarth (1987) proposed a biological theory of addiction 
which they argue is equally applicable across all drug classes.  The model 
proposed by Wise and Bozarth attempts to explain all forms of addiction to 
psychoactive substances in terms of the ability of psychoactive substances to 
effect psychomotor activation.  Their view is that all addictive drugs display 
psychomotor stimulant actions and that these stimulant actions operate on a 
shared biological mechanism.  Furthermore, they argue that psychomotor 
activation and positive reinforcement share a common, or at the least 
overlapping neurological basis.  A complementary view subsequently offered 
by Fowles (1993) argues that all drugs of abuse operate through their activation 
of appetitive motivational states.  Fowles argues that drug abuse can be thought 
of in terms of the abuse of reinforcers, given the common view that drugs of 
abuse are reinforcing through both their termination of distress or dysphoria as 
well as through their generation of pleasure or euphoria.  Fowles further 
suggests that both drug-seeking as well as drug-taking behaviour can be 
explained in terms of an approach-avoidance conflict.   
Wise (1998) speculates that a variety of biologically important stimuli 
can serve as rewards in higher order animals.  The mechanism through which 
these stimuli operate evolved a great deal before humans developed methods 
for refining psychoactive substances.  These reward mechanisms which utilize 
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various endogenous neurotransmitters are mimicked by a variety of exogenous 
psychoactive substances.  In his review of the literature, Wise highlighted the 
importance of the dopaminergic system in brain reward circuitry.  Wise 
concluded that the rewarding effects experienced from the administration of 
both alcohol and cannabis are due to increased dopaminergic cell firing in the 
nucleus accumbens.  Similar conclusions have been drawn by other researchers.  
For example, Mechoulam and Parker (2003) concluded that the research clearly 
demonstrates both cannabis and alcohol cause the release of dopamine in the 
nucleus accumbens.  However, they further concluded that the endo-
cannabinoid receptor, CB1 plays an important role in regulating the rewarding 
effects of alcohol.  Specifically, the authors summarised findings from animal 
studies which reliably demonstrate that voluntary ethanol intake and alcohol 
responding is increased by cannabinoid receptor agonists in rats.  These 
conclusions are echoed by other researchers who have also inferred that 
endogenous cannabinoid systems mediate the effects of ethanol (Manzanares et 
al., 2005) and the development of tolerance to alcohol (Basavarajappa & 
Hungund, 2005).     
Of particular interest to the present research are the reported 
commonalities in the dopaminergic transmission to the nucleus accumbens.  
This shared reward pathway is in fact similar to the pathway proposed by Gray 
(1987) who proposed that activation of the BAS is associated with a 
dopaminergic pathway that ascends from the nucleus A 10 in the ventral 
tegmental area and innervates the nucleus accumbens and ventral striatum.  
Evidence from past studies has already reliably demonstrated a relationship 
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between heightened reward sensitivity and alcohol use (e.g., Kambouropoulos 
& Staiger, 2001; Loxton & Dawe, 2001).  Given the evidence outlined above 
which demonstrates shared reward pathways for both alcohol and cannabis use, 
it could be predicted that research which examines the relationship between SR 
and cannabis use will elicit similar findings, given the shared reward pathways 
for both of these substances.  This is a focus of the current thesis.   
It is important to note that Gray‟s proposed pathway has been largely 
based on conditioning studies and the exploration of the behavioural effects of 
stimulation, anxiolytics and lesions in specific areas of the brain (Gray & 
McNaughton, 2000).  There are limited studies which have utilised neuro-
imaging techniques to explore the accuracy of Gray‟s proposed neural 
structures involved in reward and punishment sensitivity.  To date studies in 
this area both support (e.g., Àvila, Barcet, & Barrós-Loscertales, 2008; 
Cherbuin, et al., 2008) and do not support (e.g., Cherbuin, et al., 2008; Reuter, 
et al., 2004) Gray‟s proposed neural correlates of reward and punishment 
sensitivity.  However, this research is in its infancy at present and firm 
conclusions regarding the accuracy of Gray‟s model based on these studies 
cannot be confidently made on the basis of available data.  Therefore, for the 
purposes of the current study it possible only to assume that Gray‟s proposed 
pathway of dopaminergic firing in response to activation of the BAS is 
accurate.   
Preliminary evidence for the implication of heightened SR in cannabis 
use behaviour has been reported in one study which examined decisions on a 
gambling task in long-term cannabis users.  Results from this study 
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demonstrated that long-term cannabis users made more decisions that led to 
larger immediate gains despite more costly losses than did controls.  The 
authors concluded that cannabis users potentially have deficits in the ability to 
balance rewards and punishments (Whitlow et al., 2004).  These findings and 
the author‟s subsequent conclusions appear to fit neatly into Gray‟s (1987) 
theory of approach-avoidance conflicts associated with SR and SP.  The 
conclusion that long-term cannabis users appear to have deficits in the ability to 
balance rewards and punishments could potentially be explained by Gray‟s 
proposal that the BAS, which controls reward-governed behaviour, and the 
BIS/FFFS, which controls punishment-governed behaviour, compete with one 
another for control over individual behavioural manifestations.  As discussed 
previously, the approach system will tend to predominate in an individual with 
a highly reactive BAS, resulting in habitual patterns of risky, sensation-seeking 
behaviours (Pickering & Gray, 1999).  With respect to the results reported by 
Whitlow et al. (2004) it could be speculated that the costly decisions made by 
long-term cannabis users are a manifestation of this competition for control 
over behaviour, with SR predominating and therefore affecting decision-
making.   
More direct evidence for an association between RST and cannabis use 
has been reported by Simons and Arens (2007).  In a sample of 809 college 
students with a mean age of 19.67 years, cannabis users reported higher levels 
of SR and lower levels of SP than non-users.  However, SR was not 
significantly related to cannabis use frequency.  On the other hand, SP was 
negatively associated with cannabis use frequency in cannabis users, but there 
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was no significant relationship between SP and cannabis use frequency when 
cannabis users and cannabis non-users were considered together.  Despite the 
lack of relationships between individual levels of SR and SP with cannabis use 
frequency, an interesting finding was that the combination of SR and SP 
predicted cannabis use frequency better than SR or SP considered individually.  
In this sample, higher levels of SR attenuated the relationship between SP and 
cannabis use such that at lower levels of SR, participants high in SP were less 
likely to report cannabis use in the preceding six months.  The significant 
moderation of the relationship between SP and cannabis use by levels of SR 
appears to provide preliminary indirect evidence for the notion of joint 
subsystems as opposed to separable subsystems (Corr, 2004).   
It is evident that there is currently a lack of literature in the area of RST 
and its relationship to cannabis use.  However, there is direct and indirect 
evidence which provides preliminary support for a relationship between the 
two.  Given this, and the literature which provides evidence for shared reward 
pathways between alcohol and cannabis use, it is clear that further research is 
needed in this promising area of investigation.  It would be anticipated that 
further studies would provide further evidence for the role of SR in patterns of 
cannabis use.  A further important aspect of RST is the role of affect.  Again, 
there appears to be sparse literature examining the role of affect in cannabis use 
behaviour.               
Affect and Cannabis Use 
Similarly to alcohol use, past studies have demonstrated higher levels of 
mood and anxiety disorders in cannabis users (e.g., Bonn-Miller, Zvolensky, 
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Leen-Feldner, Feldner, &Yartz, 2005; Brook, Rosen, & Brook, 2001; Green & 
Ritter, 2000).  Furthermore, the reasons reported for engaging in cannabis use 
are similar to those reported for engaging in alcohol use.  More specifically, 
cannabis users often report positive mood alteration, negative mood alteration, 
and coping with NA as reasons for engaging in cannabis use (e.g., Boys & 
Marsden, 2003; Boys et al., 1999; Green, Kavanagh, & Young, 2004; Simons 
Gaher, Correia, Hansen, & Christopher, 2005).  It is therefore surprising to find 
that in comparison to the number of studies which have examined the 
relationship between affect and alcohol use, the number of studies which have 
examined the relationship of affect to cannabis use appear to be fewer, 
particularly in relation to PA.  Nevertheless, there is some evidence that 
individual variation in NA is associated with cannabis use (e.g., Myers et al., 
2003; Bonn-Miller et al., 2005).   
Myers et al. (2003) reported that NA was related to frequency of 
cannabis use in a sample of 866 adolescents.  In this study, higher levels of NA 
were associated with increased frequency of cannabis use.  Bonn-Miller et al. 
(2005) reported similar findings in their study of predictors of frequency of 
cannabis use in a sample of 202 participants drawn from the general 
community.  NA was found to be higher in cannabis users than cannabis non-
users and was also found to be higher in individuals who endorsed more 
frequent cannabis use.  Daily ratings of NA have also been shown to relate to 
cannabis use.  Lex, Griffin, Mello, and Mendelson (1989) examined differences 
in daily mood ratings between heavy cannabis users and light cannabis users.  
Thirty women with a mean age of 26.4 years were classified into groups based 
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on the average number of cannabis cigarettes they consumed on cannabis 
smoking days.  Heavy users were classified as those who smoked on average 
greater than on-and-a-half cannabis cigarettes on cannabis smoking days.  In 
this study, heavy cannabis users reported daily ratings of NA (collected across a 
3 month period) which were significantly higher than light cannabis users.  
Furthermore, heavy cannabis users consistently reported lower levels of PA 
compared to light cannabis users across the course of the study.      
Other studies have not supported the relationship between NA and 
cannabis use.  For example, Denson and Earleywine (2006) found that in a 
sample of 4494 cannabis users drawn from the general population, daily 
cannabis users were characterised by a lower incidence of depression and more 
PA than cannabis non-users.  These findings are in direct contradiction with the 
findings presented above which demonstrate that cannabis use is associated 
with more NA and less PA (Bonn-Miller et al., 2005; Lex et al., 1989; Myers et 
al., 2003).  It therefore appears that, as with the literature which has examined 
the relationship between affect and alcohol use, there is not complete 
consistency in the literature in relation to the role of affect in cannabis use.  The 
weight of the evidence does appear to suggest that levels of cannabis use are 
associated with higher rates of negative affectivity.  However, further 
exploration of the role of affectivity in accounting for cannabis use behaviour is 
warranted, particularly in relation to PA.    
Locus of Control of Reinforcement 
A further variable of interest which draws from principles of 
reinforcement is termed locus of control of reinforcement (LOC).  LOC has 
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received a great deal of attention in the field of addiction.  Rotter (1966) 
proposed that LOC is a personality trait which refers to the source of perceived 
control developed by the individual through social learning.  The assumption is 
that individuals vary in their social learning experiences, giving rise to 
differences in the degree to which they attribute a reward or reinforcement to 
their own preceding behaviour.  An individual with an internal LOC generally 
perceives that a reinforcing event is dependent on his or her own behaviour.  On 
the other hand, an individual described as having an external LOC generally 
perceives that the experience or presence of a reinforcing event is not 
contingent on personal action, but rather can be attributed to factors such as 
luck, fate, chance or powerful others.  Most individuals are thought to fall 
somewhere along the spectrum from internal to external LOC.   
Rotter (1954) argued that an individual‟s behaviour in any given 
situation is influenced by the anticipation that the behaviour in question will 
lead to reinforcement.  A generalised expectancy of reinforcement develops as a 
function of prior history of reinforcement in similar situations, and a global 
expectancy of internal control develops when reinforcements are viewed as 
being contingent on the individual‟s behaviour.  Repetitive failure of 
reinforcement, or even repeated experiences with powerful others or 
uncontrollable forces is purported to lead to an external orientation.  Rotter 
(1966) theorised that individuals who view reinforcement as contingent on their 
own behaviour are better adjusted than those who see reinforcement as being 
controlled by fate, chance or powerful others.  With respect to substance use, 
this suggests that individuals who are successful in either reducing their level of 
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substance use, or indeed abstaining from substance use, would tend to be 
internally oriented.  Conversely, it would be expected that high level substance 
users would tend to display higher external LOC.  However, the literature does 
not strongly support this contention.   
Locus of Control of Reinforcement and Substance Use 
In a longitudinal study examining the utility of LOC for predicting 
subsequent adolescent substance use, Bearinger and Blum (1997) followed a 
group of 155 secondary school students between 1983 and 1989.  It was found 
that higher external LOC orientation in the 7
th
 grade was weakly related to 
higher frequencies of drinking at 11
th
 grade and that a higher external LOC 
expectancy in the 9
th
 grade correlated positively with higher frequencies of 
cannabis use in the 11
th
 grade.  LOC did not significantly predict substance use 
at other grade levels.  One potential explanation for the lack of an expected 
relationship between LOC and substance use at different age levels might be 
explained by overall changes in LOC across the developmental span.  That is, 
there is evidence which suggests that with maturation, there is a consistent 
move from greater externality to greater internality across individuals (e.g., 
Chubb, Fertman, & Ross, 1997; Morganti, Nehrke, Hulicka, & Cataldo, 1988).  
This was, in fact, also reported to be the case in Bearinger and Blum‟s sample, 
with an increase in externality between the 7
th
 and 9
th
 grade and a subsequent 
increase in internality between the 9
th
 and 11
th
 grade.  This suggests that 
comparing LOC at one age to substance use at a later age is unlikely to elicit 
strong associations between the two given the lack of stability of LOC across 
time.  Occurring concurrently with a shift from greater externality to greater 
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internality in the group studied by Bearinger and Blum was an increase in 
substance use with age.  It could also be speculated that for younger age groups 
stable expectancies have not yet formed due to a lack of direct experience with 
substances necessitating reliance on indirect experience to form expectancies.  
With an increase in experience with substances one would expect a revision of 
previously formed expectancies.  This may offer a further explanation for the 
lack of expected findings in Bearinger and Blum‟s study.  
A cross-sectional study by Cox and Luhrs (1978) lends further support 
to the notion of age-related differences in the relationship of LOC to drinking 
behaviour.  In a group of 280 students enrolled in the 7
th
, 9
th
, 10
th
, and 12
th
 
grades internally oriented and externally oriented individuals differed in their 
drinking behaviour, with a larger number of externals reporting that they 
engaged in alcohol use.  However, when the sample was split by grade level, 
comparisons of engagement in drinking behaviour between internally oriented 
and externally oriented individuals differed significantly only at the 12
th
 grade 
level, with more externally oriented individuals reported a greater incidence of 
alcohol use.  Having an external LOC was found to be related to cannabis use 
in this sample only at the 7
th
 grade level.  At the lowest grade level, a more 
external orientation was associated with a higher incidence of cannabis use.  A 
possible explanation for age-related differences in the relationship of LOC to 
cannabis use may again be that an overall lack of direct experience with 
cannabis in younger age groups leads to the formation of generalised 
expectancies based solely on indirect experiences with this substance.  Indeed, 
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the incidence of cannabis use in Cox and Luhr‟s study increased from 15% in 
the 7
th
 grade to 32% in the 12
th
 grade, lending some support to this notion.   
Drawing from Bearinger and Blum (1997) and Cox and Luhr‟s (1978) 
studies, it appears that despite age related differences, there is an overall pattern 
that at the ages where LOC is significantly associated with substance use, 
having an external orientation is related to higher frequencies or incidences of 
engaging in substance use.  Further support for this relationship has been 
reported by Schneider and Busch (1998) who studied the relationship of habit-
specific LOC to alcohol use in a sample of 112 females and 90 males aged 
between 17 and 27 years.  Schneider and Busch reported that there was a 
significant positive correlation between habit-specific external LOC orientation 
and alcohol risk in this sample.  Furthermore, when participants were divided 
into groups according to their current drinking status greater alcohol 
involvement was associated with an external habit-specific LOC expectancy.     
By contrast, in another adult sample, Marchiori et al. (1999) compared 
29 male and 4 female alcoholic inpatients with 30 male and 4 female non-
alcoholics and found no significant difference in LOC scores, indicating that 
higher external LOC was unrelated to alcohol use disorders.  Internal LOC 
expectancies have been shown to act as protective factors in further studies.  
For example, Magura et al. (2003) explored the mediated effects of LOC on the 
relationship between affiliation with a 12-step group program and abstinence.  
Three hundred and ten participants were interviewed at baseline and two 
hundred and seventy six participants were interviewed at follow-up.  The 
sample in this study was predominantly male (73%) and the mean age of 
41 
 
participants was 41 years.  The results of this study demonstrated that internal 
locus of control mediated the relationship between affiliation with the 12-step 
group program and abstinence from alcohol at a one year follow-up.  That is, in 
those who participated in a 12-step group program designed to assist 
individuals to abstain from alcohol, the group program was demonstrated to 
have an indirect effect on abstinence through its impact on locus of control 
orientation, with higher internality found to be associated with higher rates of 
abstinence at follow-up.  The authors argue in their conceptual model that 
participation in the 12-step program initially requires an admission of 
powerlessness over addiction, suggesting an initial external orientation in 
individuals who participate in this treatment.  However, the authors also argue 
that the program fosters self-efficacy and empowers individuals to accept 
personal responsibility for their addictions which suggests a shift to internal 
orientation during the program and thus provides a plausible mechanism 
whereby LOC mediates the effect of the program.   
Declerck, Brone, and De Brabander (2006) argue that goals for 
behaviour are specified by individual motivation to attain rewards and avoid 
punishment.  Feeling in control of persistent goal-directed efforts is only 
possible when emotions are regulated in such a way that goal achievement is 
reinforced whilst at the same time negative events that have occurred have 
minimal impact.  In time, a feeling of control over a situation emerges as the 
individual learns to associate approach behaviour with reward and withdrawal 
behaviour with punishment.  In this way, the emotion regulation system 
functions to increase behaviours which will lead to rewards and avoid 
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behaviours which will lead to punishment.  Given that emotions outlive the 
reinforcing stimulus, persistent motivation for goal-directed behaviour is the 
end result.   
Current mood affects the evaluation of memories of events in so doing 
assisting in stability of the interpretation of the reinforcing value of events.  The 
result of this is an individual generalised expectancy pattern with regard to 
future events.  Perceived control in a situation would therefore depend on the 
association between the current situation with affective stimuli that have 
elicited reward or punishment in similar past situations.  In this way, Declerck 
et al. argue that an internally oriented individual will display more motivation 
to obtain rewards and will be more sensitive to avoid punishment.  Thus 
internally oriented individuals will display more appetitive behaviour and less 
NA.  This account of how internal LOC influences behaviour appears to be 
similar to the role of SR in governing behaviour (Gray, 1982, 1987).  As 
discussed previously, higher levels of SR have consistently been shown to be 
related to levels of drinking (e.g., De Pino, 2004; Knyazev, 2004; Loxton & 
Dawe, 2001).   
By extrapolation this suggests that individuals high in internal LOC will 
display more maladaptive patterns of substance use, and yet previous literature 
does not support this.  This suggests that whilst Declerck et al.‟s account of the 
manner in which an internal LOC governs behaviour and the resultant affect 
might be the case as a general principle of reinforcement, the contextual 
motivations and circumstances underlying alcohol use and abuse are complex.  
Furthermore, as evidence reviewed previously suggests, maladaptive alcohol 
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use is more typically associated with more negative and less PA. Indeed the 
relationships between LOC, affect and drug use remain unexplored in the 
literature, and there is also theoretical rationale to expect that individuals with 
high internal orientations will engage in less hazardous drug use.   
As discussed above, Rotter (1966) theorised that individuals who view 
reinforcing events as being contingent on their own behaviour are better 
adjusted than those who see reinforcement as being controlled by powerful 
others or chance happenings.  With respect to substance use, this suggests that 
more maladaptive substance use would be associated with holding a more 
external LOC orientation.  Indeed there is data to support this in adolescent and 
adult populations (e.g., Bearinger & Blum, 1997; Schneider & Busch, 1998), 
however the relationships which have been reported have generally been weak 
and inconsistent within studies when examining results split by age or grade 
level.  Furthermore, the use of unidimensional LOC scales in most studies has 
led to a dearth of literature regarding the specific impact of an internal LOC 
expectancy on substance use, resulting in a potentially incomplete account of 
the relationship between LOC and substance use. 
Summary 
Over the past decade, there has been a surge in interest in the 
association between reward sensitivity, one component of RST, and drinking 
behaviour.  There is now a significant body of literature which demonstrates 
that individuals higher in SR tend to report higher levels of alcohol abuse (Kane 
et al., 2004; Loxton & Dawe, 2001), more hazardous drinking patterns (De 
Pino, 2004; Jorm et al., 1999; Kambouropoulos & Staiger, 2007), drinking high 
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quantities of alcohol and drinking frequently (Franken and Muris, 2006; 
Knyazev, 2004), and experiencing an urge to drink in the presence of alcohol 
related cues (Franken, 2002; Kambouropoulos & Staiger, 2001, 2004) than their 
less reward sensitive counterparts.  There is also a broad literature which 
demonstrates that the rewarding aspects of alcohol and cannabis use operate 
through shared brain pathways (e.g., Basavarajappa & Hungund, 2005; 
Manzanares et al., 2005; Mecholam & Parker, 2003), suggesting that SR may 
be an important predictor of cannabis use as well.  However, to date there has 
only been one study which has examined this relationship, with results which 
support this contention (Simons & Arens, 2007).   
The interest in the relationship of punishment sensitivity to substance 
use has been comparatively less.  Nonetheless, recent research has 
demonstrated that SP differentiates cannabis users from cannabis non-users 
(Simons & Arens, 2007).  With respect to alcohol, researchers have reported 
lower SP in a group of alcohol abusing females (Loxton & Dawe, 2001).  A 
further study has also reported lower levels of SP as being related to higher 
quantity of alcohol consumed per occasion and alcohol bingeing (Franken & 
Muris, 2006).  Finally, one study has reported differential relationships between 
SP and drinking for males and females, with the BIS appearing to act as a 
protective factor in relation to drinking females and an augmenting factor in 
males (Knyazev, 2004).  Nevertheless, the relationships between SP and 
alcohol use across both genders was weak.  Despite the results of the studies 
which have found an association between SR and alcohol use, the weight of the 
evidence supports no association between SP and alcohol use (e.g., Caldwell et 
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al., 2002; De Pino, 2004; Jorm et al., 1999; Kambouropoulos & Staiger, 2001, 
2007; Kane et al., 2004). 
Highly interrelated with SR and SP is affect, a further important aspect 
of RST.  According to RST, individuals high in SR will experience increases in 
PA as a result of activation of the BAS.  Conversely, NA is experienced with 
the activation of the FFFS/BIS.  This would suggest that individuals high in SR 
would be characterised by high levels of PA and individuals high in SP would 
be characterised by high levels of NA.  However, some theorists have recently 
contended that there are a number of negative affects associated with SR under 
certain conditions (Carver & Scheier, 1998; Corr, 2002).  Indeed the state of the 
literature reflects this complexity, with an inconsistency in the reported 
relationships between affect and substance use (e.g., Colder, 2001; Denson & 
Earleywine, 2006; Myers et al., 2003).  Mirroring the inconsistency in the 
relationship of affect to substance use is a further variable of interest which 
draws heavily on learning theory.  Theoretically, one would expect that 
individuals with higher external LOC, that is individuals who see reward as 
being contingent on outside forces, would demonstrate more maladaptive 
substance use.  However, individual differences in an individual‟s perceptions 
of rewards being in their own control or contingent on forces outside their own 
power have been weakly associated with alcohol use in some studies (e.g., 
Bearinger and Blum, 1997; Cox & Luhrs, 1978), weakly associated with 
cannabis use some studies (e.g., Bearinger & Blum, 1997), unrelated to 
cannabis use in some studies (e.g., Cox & Luhrs, 1978), and unrelated to 
alcohol use in further studies (e.g., Marchiori et al., 1999).  
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All in all, the there is inconsistent evidence for the relationship of LOC, 
affect and SP to substance use.  Importantly, there appears to be far less 
research on the association between these variables and cannabis use.  The 
current thesis will attempt to add to the literature in this regard and to explore 
the similarities between the relationship to cannabis use of these variables and 
their relationship to alcohol use in light of the evidence which supports 
common reward pathways and common cognitive, behavioural and affective 
outcomes across these two substances.  In relation to SR, the current thesis also 
attempts to explore the joint influence of this variable and SP on substance use, 
as well as the potential mechanism, outcome expectancies, whereby SR exerts 
in influence on substance use.  Chapter 3 will review the evidence which 
reveals the relationship between outcome expectancies and substance use and 
reviews a number of studies which have drawn on outcome expectancy research 
to provide harm-minimisation interventions to problem drinkers.              
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CHAPTER 3: COGNITIVE PREDICTORS OF SUBSTANCE USE 
Alcohol Outcome Expectancies 
Recently, an attempt has been made to examine the potential cognitive 
mediators of the relationship between SR and substance use, specifically with 
respect to alcohol (De Pino, 2004), with a large number of studies in the area 
focussing on the reward expectancy cognitions associated with drug taking 
behaviour.  These cognitions are commonly referred to as outcome 
expectancies.  Outcome expectancy theory holds that behaviour can be 
explained in terms of an individual having particular expectations regarding the 
reinforcing outcomes of engaging in specific behaviour (Jones, Corbin, & 
Fromme, 2001).   
Cognitions related to expectations of the rewarding effects of engaging 
in alcohol consumption are commonly referred to in the literature as alcohol 
outcome expectancies (AOEs).  These expectations are purportedly a result of 
both direct and indirect experiences with alcohol and whether or not these 
expectations are validly derived has no impact on their influence over drinking 
behaviour (Jones et al., 2001).  Expectancies regarding alcohol have typically 
been divided along the lines of positive versus negative expectations regarding 
the rewarding effects of alcohol.  Whilst not explicitly referring to AOEs, Cox 
and Klinger‟s (1988) motivational model of alcohol use seems to suggest that 
the role of positive AOEs is to motivate individuals to engage in drinking 
behaviour, whereas the role of negative expectancies appears to be to restrain 
people from engaging in drinking behaviour.  Cox & Klinger propose that an 
individual who has received past reinforcement from drinking alcohol would 
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expect reinforcement from future alcohol consumption.  These individuals will 
therefore be more likely to drink in situations where they are faced with a 
decision regarding whether to drink or not.  On the other hand, an individual 
who has not received reinforcement from past drinking behaviour will most 
likely hold expectations of not receiving reinforcement from future drinking 
and will therefore be likely to consume alcohol lightly if at all.  In situations 
requiring a decision to drink or not, these individuals are more likely to not 
engage in drinking behaviour.  Cox and Klinger‟s motivational model of 
alcohol use focussed on expectations of affective change associated with 
alcohol use.  However, expectations regarding a variety of further positive and 
negative potential outcomes regarding alcohol consumption have been reported 
in the expectancy literature (e.g., Brown, Goldman, Inn, & Anderson, 1980). 
Brown et al. (1980) drew upon the early expectancy literature in an 
attempt to define the range of AOEs.  Results from this exploratory factor 
analytic study demonstrated the existence of six AOE domains.  Four specific 
AOEs were identified, including expectancies of sexual enhancement, increased 
power and aggression, increased social assertiveness, and tension reduction.  
Further to this, two global expectancy factors were also established.  The first 
of these factors was defined as an expectancy of alcohol as a positive 
transforming agent, whilst the second global factor was defined as an 
expectancy of alcohol as a pleasure enhancer.  The study authors concluded that 
once a specific behavioural effect has been causally attributed to the ingestion 
of alcohol, individuals may choose to drink based on this perceptions rather 
than on the true pharmacological effect of alcohol.         
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Since Brown et al.‟s (1980) seminal study, a number of further or 
alternative expectancy domains have been identified, and research examining 
the association between various positive AOEs and alcohol use has consistently 
supported a relationship between the two (e.g., Aas, Leigh, Anderssen, & 
Jakobsen, 1998; Brown et al., 1980; Cox & Blount, 1998; Del Boca, Darkes, 
Greenbaum, & Goldman, 2004; Fischer, Anderson, & Smith, 2004; Fischer, 
Smith, Anderson, & Flory, 2003; Greenbaum et al., 2005; Kilbey et al., 1998; 
Lee & Oei, 1993; Nagoshi, 1999; Oei & Morawska, 2004; Palfai & Wood, 
2001; Vik, Cellucci, & Ivers, 2003; Young, Connor, Ricciardelli, & Saunders, 
2006).   
Positive AOEs associated with alcohol drinking behaviour have 
included expectancies of personal enhancement (defined as an expected 
elevation in positive feelings; Vik et al., 2003), expectancies of disinhibition 
(Nagoshi, 1999), expectations of affective change (Cox & Blount, 1998), 
expectancies of social and sexual enhancement (Kilbey et al., 1998), 
expectancies of affective enhancement and social facilitation (Grube & 
Agostinelli, 1999), expectancies of tension reduction, social lubrication and 
activity enhancement (Palfai & Wood, 2001).  Research into the area of 
expectancies has also defined a number of negative AOEs, however the 
relationships found between negative AOEs and drinking behaviour has been 
somewhat mixed, with negative AOEs being associated with hazardous alcohol 
use (e.g., De Pino, 2004) and alcohol use frequency in one study (e.g., Lee, 
Greeley, & Oei, 1999), but not related to alcohol use frequency in a further 
study (e.g., Young et al., 2006), nor quantity of alcohol consumed per session 
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(e.g., Lee et al., 1999), quantity of alcohol consumed per day, or alcohol 
dependence severity (e.g., Young et al., 2006).  
Positive AOEs have been associated with a number of facets of drinking 
behaviour including perceived lack of control of drinking (e.g., Nagoshi, 1999), 
current alcohol dependence and persistence of current alcohol dependence (e.g., 
Kilbey et al., 1998), quantity of alcohol consumed (e.g., Lee, et al., 1999; Palfai 
& Wood, 2001), heavy drinking and alcohol related consequences (e.g., Palfai 
& Wood, 2001), speed of drinking (e.g., Johnson & Fromme, 1994), higher 
levels of consumption (e.g., Cox & Blount, 1998; Grube & Agostinelli, 1999), 
current binge drinking (e.g., Vik et al., 2003) and frequency of alcohol 
consumption (e.g., Lee, et al, 1999). 
Vik et al. (2003) explored differences in positive AOEs between current 
binge drinkers and reduced binge drinkers in a sample of 29 male and 69 
female college students aged between 18 and 29 years.  Results from this study 
demonstrated that current bingers held greater expectancies of personal 
enhancement (defined as expected elevations in positive feelings) than reduced 
binge drinkers.  Results from this study appear to suggest that higher 
expectancies of personal enhancement may be a factor in the persistence of 
binge drinking in this sample.  Similar results were reported by Cox and Blount 
(1998) in a group of 114 female and 40 male university students with a mean 
age of approximately 21 years.  Whilst AOEs per se were not measured, it was 
found that those participants who expected increases in PA as a result of 
drinking tended to habitually drink larger quantities of alcohol.  Expectancies of 
changes in NA, in contrast, did not uniquely contribute to the variance in 
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alcohol consumption in a stepwise simultaneous multiple regression including 
expected changes in PA, gender, socialisation, and reward seeking.  However, 
in a hierarchical multiple regression, which controlled for gender differences in 
alcohol consumption, expected change in NA was negatively related to habitual 
alcohol consumption.      
In a prospective study exploring the effect of AOEs on persistence of 
alcohol dependence Kilbey et al. (1998) reported that in a general population 
sample of 604 females and 375 males with a median age of 26 years, 
significantly lower expectancies of negative effects derived from alcohol 
consumption were reported in participants with current dependence when 
compared to participants with no dependence.  When comparing participants 
with persistent dependence to those with remitted dependence, significantly 
greater expectancies of social and sexual enhancement and significantly greater 
expectancies of relaxation and tension reduction were seen in the persistent 
dependence group.  Finally, expectancies of improvement of social and sexual 
relations predicted persistent current alcohol dependence over and above 
gender, extraversion and psychoticism. 
In two recent studies, Morawska and Oei (2005) reported that overall 
AOEs are able to discriminate between binge drinkers and social drinkers.  In 
their first study, 202 first year university students (76 males and 126 females; 
average age 18.93 years) were classified into five groups.  The groups included 
a group of 94 high-frequency binge drinkers, a group of 49 low-frequency 
binge drinkers, a group of 44 social drinkers, a group of 13 heavy drinkers, and 
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a group of 2 non-drinkers.  High-frequency binge drinkers were compared to 
heavy drinkers and social drinkers on AOEs.   
Results indicated that high-frequency binge drinkers held significantly 
higher AOEs than social drinkers, but did not differ from heavy drinkers.  In 
Morawska and Oei‟s second study, 83 female and 31 male first year university 
students with a mean age of 18.48 years were again classified into groups based 
on current drinking patterns.  This resulted in a group of 48 high-frequency 
binge drinkers, a group of 26 low-frequency binge drinkers, a group of 26 
social drinkers, a group of 10 heavy drinkers, and a group of 4 non-drinkers.  
The aim of this study was to use AOEs to predict which individuals would 
engage in a session of binge drinking during a four week monitoring period.  
Individuals with AOE scores more than one third of a standard deviation above 
the mean were predicted to be high-frequency binge drinkers, whilst individuals 
with scores more than one third of a standard deviation below the mean were 
predicted to be social drinkers.  The results from this study demonstrated that, 
according to these criteria, AOEs helped to correctly classify 63% of high-
frequency binge drinkers, 81% of high- and low-frequency binge drinkers, and 
36% of social drinkers.   
Morawska and Oei‟s results suggest that AOEs are successful at 
differentiating between high-frequency binge drinkers and social drinkers, and 
are a successful predictor of both high- and low-frequency binge drinking, but 
are less successful at predicting social drinking patterns.  However, the authors 
do not specify whether or not AOE scores included both positive and negative 
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expectancies.  It could be suggested that by including positive and negative 
AOEs in one summative expectancy measure may have confounded the results. 
Hasking and Oei (2004) investigated the role of AOEs in relation to 
volume of alcohol consumed and frequency of drinking in a community 
sample.  One hundred and forty three males and 157 females with a mean age 
of 33.12 years provided information on positive and negative AOEs and on 
their usual and maximum drinking patterns.  Results from this study 
demonstrated that AOEs, in combination with coping and drinking refusal self-
efficacy, significantly predicted both volume and frequency of alcohol 
consumption.  Furthermore, a positive relationship between the expectancies of 
tension reduction, social lubrication and activity enhancement (measured as a 
summative positive expectancy) and quantity of alcohol consumed, heavy 
drinking and alcohol related consequences was elicited by a study conducted by 
Palfai and Wood (2001).   
Similarly, Johnson and Fromme (1994) reported finding that overall 
positive outcome expectancies predicted speed of drinking in young social 
drinkers.  Comparable findings were reported with adolescents.  Grube and 
Agostinelli (1999) reported higher levels of alcohol consumption in adolescents 
who expected both affective enhancement and social facilitation from engaging 
in drinking behaviour.  Furthermore, frequency of drinking was highest when 
there was a low subjective evaluation of negative consequences combined with 
a high subjective evaluation of affective enhancement as a result of drinking.     
It is of further interest to note the findings of researchers who have 
examined the role of negative alcohol outcome expectancies in accounting for 
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alcohol use.  For example, Lee et al. (1999) investigated the contributions of 
both positive and negative alcohol outcome expectancies to alcohol 
consumption.  In a sample drawn from the general community, negative AOEs 
accounted for a greater proportion of variance in the frequency of alcohol 
consumption compared to positive expectancies.  However, positive AOEs 
accounted for a greater proportion of the variance in quantity consumed per 
session.  In addition, De Pino (2004) reported finding a positive relationship 
between expectancies of dependence as well as global negative AOEs and 
hazardous drinking in a group of 119 undergraduate psychology students, with 
global negative expectancies and expectancies of dependence differentiating 
hazardous alcohol users from their non-hazardous alcohol using counterparts.  
Results inconsistent with De Pino‟s findings were reported by Young et al. 
(2006) who found that negative AOEs did not predict alcohol use frequency, 
alcohol use quantity, or alcohol dependence severity in a sample of 174 
university students. 
Taken together, the findings above establish firm support for the role of 
AOEs in predicting drinking behaviour.  As noted by Brown (1993), despite 
diverse conceptualisations of the expectancy construct in the literature, the 
understanding that the motivation for future substance use is influenced heavily 
by learning processes involving the effects, consequences and contexts 
surrounding alcohol use is well accepted in the field and has led to interventions 
which specifically target AOEs (e.g., Darkes & Goldman, 1993).   
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The Expectancy Challenge 
Emerging from the literature which demonstrates that holding greater 
positive AOEs predicts higher levels of drinking has been an experiential 
protocol for reducing positive alcohol outcome expectancies, known as the 
Expectancy Challenge (EC; Darkes & Goldman, 1993).  The EC was originally 
conceived by Darkes and Goldman, who based their protocol on the prior work 
of colleagues in the field.  Prior to the inception of the EC, a number of 
researchers had developed and piloted strategies aimed at altering positive 
AOEs (e.g., Henderson & Goldman, 1987; Massey & Goldman, 1988).  Darkes 
and Goldman furthered this work through the development of a protocol which 
examined the effects on alcohol consumption of the manipulation of AOEs in a 
sample of young males with moderate to very high levels of alcohol 
consumption.  By manipulating positive AOEs, the expectation was that the EC 
would produce an associated reduction in levels of alcohol use.  Indeed, Darkes 
and Goldman‟s findings, as well as subsequent findings in the literature provide 
some support for this notion. 
The procedure for Darkes and Goldman‟s (1993) EC included 
administering two drinks to each individual in a group of participants.  Of 
those, approximately half of the sample received two alcoholic beverages, 
whilst the other half received non-alcoholic beverages.  Participants were aware 
that they would receive either an alcoholic drink or a placebo.  Following a 
period of engaging in activities designed to introduce a social or sexual 
expectancy context to the session, the task of the participants was to make 
judgements regarding who in the group had received the alcoholic beverages.  
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Their judgements were to be based on behavioural observations of themselves 
and others that they had made following the consumption of the two beverages.  
The participants‟ identification errors were then used as a basis for challenging 
their positive AOEs.  Across two sessions, the expectancies of increased 
sociability and sexual enhancement were targeted.  A third session consisted of 
didactic instruction regarding expectancy theory and its findings.   
Darkes and Goldman (1993) evaluated the effect of an EC on drinking 
behaviour using a true experimental design.  Following stratification for legal 
drinking age and drinking level, a sample of fifty participants were randomly 
allocated to one of three conditions: the EC, a traditional college prevention 
program or assessment only.  The results of this study demonstrated that by the 
end of the EC, participants in the EC condition had reduced their drinking in 
comparison to the traditional program and the control participants.  At post-test, 
the traditional program participants and the control participants did not differ 
significantly in terms of their drinking levels.  The EC was demonstrated to 
have a superior effect on drinking on participants with higher levels of drinking 
compared to the lower level drinkers in the sample.  Interestingly, the EC was 
demonstrated to have a similar effect on reduction of positive AOEs for the 
participants in the sample who observed the procedures only (those below the 
legal drinking age) compared to those who actively participated in the drinking 
procedures.  At post-test, those in the EC condition demonstrated significantly 
reduced positive AOE‟s compared to the traditional program condition and the 
control condition.          
57 
 
In a subsequent study, Darkes and Goldman (1998) furthered their work 
with the EC via the addition of challenges to AOEs of cognitive arousal and 
pleasant affective arousal.  In this study, 54 male, moderate to heavy drinking 
college students were randomly allocated to the traditional social EC, the 
arousal EC or a control group.  At the conclusion of the EC program, 
participants in both of the EC conditions had reduced their drinking in 
comparison to those in the control condition.  The EC conditions did not differ 
from each other with respect to levels of drinking at the completion of the EC 
program.  Again, the greatest effects of both of the EC conditions was seen in 
participants with higher levels of drinking when compared to participants with 
lower levels of drinking.  Further, both EC conditions were equally effective for 
active participants and participants who observed the drinking procedures.  
Interestingly, the two ECs did not have a differential effect on specific AOEs.  
There was no differential treatment effect on social expectancies or arousal 
expectancies.  Only sexual expectancies differed, with expectations of sexual 
enhancement significantly lower in the social/sexual EC group compared to the 
affective/cognitive arousal EC group and the control group.  However, 
participants in the social/sexual EC group were found to hold lower 
expectancies of global positive change from alcohol consumption than the 
affective cognitive arousal EC group or the control group.         
Subsequent to Darkes and Goldman‟s (1993, 1998) studies, a number of 
researchers have adopted and elaborated on the EC with mixed results (Corbin, 
McNair, & Carter, 2001; Dunn, Lau, & Cruz, 2000; Musher-Eizenman & 
Kulick, 2003; van de Luitgaarden, Wiers, Knibbe, & Boon, 2006; Wiers & 
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Kummeling, 2004; Wiers, van de Luitgaarden, van den Wildenberg, & 
Smulders, 2005).  Dunn et al. elaborated on Darkes and Goldman‟s (1993) 
work by applying the EC to both men and women.  Participants in this study 
were 19 male and 19 female college students.  Inclusion criteria were consistent 
with the Darkes and Goldman studies.  Dunn et al. reported that following the 
EC, the drinking levels of the males in the sample decreased.  However, the 
drinking behaviour of the females in the sample did not change post-
intervention.  With respect to changes in AOEs post-intervention, Dunn et al., 
reported that there was no change on the changes in social behaviour subscale 
of the AEQ_A (Brown, Christiansen, & Goldman, 1987).  However, significant 
changes in scores on the CEOA scale (Fromme, Stroot, & Kaplan, 1993) were 
seen for the sociability subscale, with scores on this subscale decreasing 
significantly for both men and women.  Scores on the cognitive and behavioural 
impairment subscale of the COEA showed differential effects for males and 
females, with males demonstrating a decrease in scores and females 
demonstrating an increase in scores on this subscale.  Furthermore, the EC 
resulted in a change in likely activation of AOEs for males, but not for females.  
For males, activation patterns changed to include negative and sedating 
expectancies.  In this study, alcohol consumption post-intervention decreased in 
males, but not in females. 
Further studies examining the effect of the EC in females have produced 
mixed results (e.g., Corbin et al., 2001; Musher-Eizenman & Kulick, 2003; van 
de Luitgaarden et al., 2006; Wiers & Kummeling, 2004; Wiers et al., 2005).  
For example, Musher-Eizenman & Kulick reported that in a sample of forty-six 
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female moderate to heavy drinking college students the EC was effective in 
decreasing expectancies of sexual enhancement and tension reduction at post-
test compared to participants in the control condition.  However, these 
differences were no longer evident at a two-week follow-up.  Furthermore, 
there were no reported differences in alcohol consumption between the groups, 
with participants in both groups demonstrating a reduction in drinking across 
the duration of the EC program.  In contrast, Wiers & Kummeling reported that 
the EC, applied in mixed gender group resulted in a significant reduction in 
AOEs in the experimental group compared to the control group.  In the EC 
condition, both AOEs and alcohol consumption decreased more in the female 
participants than the male participants.   
It must be noted that Wiers & Kummeling (2004) adapted Darkes and 
Goldman‟s (1993, 1998) procedures for the sexual expectancy challenge 
session to render them more appropriate for reducing AOEs in females as well 
as males.  This may in fact provide clues as to the inconsistent results reported 
in earlier studies of the impact of the EC on expectancies and drinking 
behaviour in females.  That is, the EC was originally designed as an 
intervention specifically geared at males and therefore potentially not as 
effective in changing expectancies and drinking behaviour in females.  Later 
studies have made attempts to adapt the procedures to make them more 
applicable to females (e.g., Dunn et al., 2000; Musher-Eizenman & Kulick, 
2006; Weirs & Kummeling, 2004).  However, the exact changes appear to be 
variable across studies and this may explain the inconsistencies seen when 
applying the EC to female or mixed samples.  Indeed, Dunn et al. suggested 
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that although efforts were made in their study to tailor the original EC (Darkes 
& Goldman, 1993) for females, not all of the material translated well, in 
particular the psychoeducation regarding the impact of alcohol on sexual 
functioning.  Musher-Eizenman & Kulick on the other hand suggested that the 
length of the EC program may need to be extended for females given their 
tendency to have stronger expectancies of social and sexual facilitation from 
alcohol.   
Somewhat consistent with this notion, Weirs and colleagues (2005) 
reported that a single-session extended EC in mixed-gender groups was 
successful in reducing explicit but not implicit AOEs in both males and 
females.  In this study, a reduction in drinking levels was reported for males but 
not for females when compared to participants in the control condition.  This 
reduction in drinking was not maintained at follow-up.  Interestingly a further 
study by van de Luitgaarden et al. (2006) adopting  a single-session EC in 
mixed gender groups was not effective in changing AOEs or alcohol 
consumption in a group of young adults when compared to control participants.  
In a pilot of an individually delivered EC which does not require alcohol 
administration Corbin et al. (2001) reported that both male and female 
participants in the EC condition reported reduced AOEs but not reduced alcohol 
consumption when compared to participants in the control group. 
The results of these studies highlight the strengths and limitations of the 
EC.  For example, a single-session EC does not seem to be effective in reducing 
drinking levels in females and its effect on drinking levels in males is time-
limited (i.e., the effect is either not seen at all or is not seen at follow-up).  An 
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individually-delivered EC in which alcohol consumption does not form part of 
the procedures appears to have no effect on drinking levels in males or females 
despite reducing AOEs.  Further, in single-sex groups comprising females, the 
EC does not appear to have an effect on alcohol use despite reducing AOEs.  
However, a multi-session EC targeting AOEs of social and sexual enhancement 
appears to be effective in decreasing both AOEs and alcohol consumption in 
groups of young moderate to heavy drinking males.  Nonetheless, there is at 
present, no evidence on the longer term effects of this type of EC on AOEs or 
alcohol consumption patterns.  Whilst an examination of the potential reasons 
for gender differences in responses to the EC intervention does not form part of 
the current study, future research which continues to attempt to find a suitable 
adaptation of the EC for females is encouraged.   
Cannabis Outcome Expectancies 
With respect to the relationship between outcome expectancies and 
cannabis use, there is an emerging line of literature which supports an 
association between the two.  A number of studies have identified specific 
domains of cannabis outcome expectancies (COEs) and have provided direct 
evidence for the contribution of outcome expectancies in predicting 
engagement in cannabis use, with relationships reported between COEs and 
frequency of cannabis use (e.g., Aarons et al., 2001; Barnwell & Earleywine, 
2006; Gaher & Simons, 2007; Galen & Henderson, 1999; Linkovich-Kyle & 
Dunn, 2001; Schafer & Brown, 1991; Simons & Arens, 2007), cannabis use 
intensity (e.g., Gaher & Simons, 2007), typical amount of cannabis consumed 
per month (e.g., Barnwell & Earleywine, 2006), drug abuse disorder history, 
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and drug use problems (e.g., Mueser, Nishith, Tracy, DeGirolamo, & Molinaro, 
1995).   
Domains of COEs appear to be similar to those of AOEs, with domains 
of cognitive and behavioural impairment, relaxation and tension reduction, 
social and sexual facilitation, perceptual and cognitive enhancement, global 
negative effects, craving and physical effects most commonly examined in the 
literature.  With respect to implicit COEs, two dimensions have been identified 
in the literature; the detached-aware dimension, and the relaxed agitated 
dimension (Linkovich-Kyle & Dunn, 2001).  For the purposes of this thesis, 
only research examining the relationship between explicit COEs and cannabis 
use will be reviewed. 
Aarons et al. (2001) compared scores on domains of COEs according to 
drug preference in 279 adolescents aged between 12 and 18 years, recruited 
from drug and alcohol treatment programs.  There were significant differences 
in expectancies of cognitive and behavioural impairment with primary cannabis 
users expecting less cognitive and behavioural impairment from cannabis than 
primary stimulant and primary alcohol users. Corresponding results were 
reported for differences in relation to expectancies of global negative effects.  
There were further significant differences reported for COEs of social and 
sexual facilitation, with primary cannabis users reporting greater expectancies 
on this domain than primary stimulant and primary alcohol users. Similar 
results emerged for expectancies of relaxation and tension reduction.  However, 
differences were only significant between the primary cannabis users and the 
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primary stimulant users.  Differences between primary cannabis users and 
primary alcohol users on this domain of COEs approached significance. 
Aarons et al. (2001) also explored the relationship between COEs and 
patterns of cannabis use across a 2-year time period in the same sample.  
Participants were classified into groups based on their frequency of cannabis 
use.  This resulted in a group of 59 participants who had never used cannabis, a 
group of 116 participants who had used cannabis in the past, but had since quit, 
a group of 44 infrequent users, and a group of 35 frequent users.  The group 
who reported having quit their cannabis use and the group comprising those 
who had never used cannabis differed significantly from frequent users on the 
domain of cognitive and behavioural impairment, reporting higher expectancies 
of impairment.  The quitters also reported significantly higher expectancies of 
global negative effects than both the infrequent users and frequent users groups, 
but significantly lower expectancies on this domain than those who had never 
used cannabis.  Those who reported having never used cannabis had 
significantly lower craving and physical effect expectancies than the quitters, 
the infrequent users and the frequent users.  Overall, the results suggest that 
higher expectations of cognitive and behavioural impairment and global 
negative effects predicted a lower likelihood of cannabis use across the study 
period. 
 Corresponding results were reported by Schafer and Brown (1991) in 
an adult sample.  Seven hundred and four university students aged between 17 
and 54 years provided information on COEs and scores on each of the 
expectancy domains were compared between cannabis non-users, infrequent 
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cannabis users, recreational cannabis users and regular cannabis users.  The 
authors reported that the cannabis non-users were characterised by higher levels 
of negative COEs, whilst more frequent cannabis use was associated with 
greater positive COEs.  Further evidence for the association between COEs and 
cannabis use in adults was reported by Mueser et al. (1995) who found that 
COEs were significantly related to drug use disorders in a psychiatric 
population.  In this study, participants with a history of drug use disorder tended 
to have increased expectancies of the positive aspects associated with cannabis 
use.  Barnwell and Earleywine (2006) also found that positive COEs were 
associated with cannabis use in a sample of 2600 participants drawn from the 
general population.  The authors reported that the amount of cannabis use 
consumed in one month was significantly positively correlated with positive 
outcome expectancies. 
Similar results were seen in a study in which the association between 
COEs and substance use was examined in a sample of 149 males with a 
diagnosed substance use disorder.  Group differences in COEs demonstrated 
that participants with current frequent cannabis use endorsed more expectancies 
of relaxation and tension reduction.  Furthermore, levels of negative 
expectancies were found to be significantly higher in participants who had 
never or seldom used cannabis compared with participants who had used 
cannabis in the past, currently used cannabis infrequently, or currently used 
cannabis frequently (Galen & Henderson, 1999). 
Overall, the literature which has explored the relationship of COEs to 
cannabis use has been consistent in its findings.  It appears that positive COEs 
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are important in determining patterns of cannabis use whereas negative COEs 
appear to be protective in that holding greater negative COEs appears to be 
associated with decisions not to engage in cannabis use.  The findings that 
positive COEs are related to more maladaptive cannabis use correspond with 
findings in the alcohol use literature that positive AOEs are associated with 
more maladaptive patterns of alcohol use behaviour.  One study (De Pino, 
2004) has explored the mediating effect of positive outcome expectancies on 
the relationship of reward sensitivity to alcohol use with significant partial 
mediation reported.  Given the similarities in the relationship of outcome 
expectancies to alcohol and cannabis use, it would be envisaged that this 
relationship might also hold true for cannabis users.  However, this has not yet 
been explored in the literature. 
Summary 
With respect to alcohol, researchers have consistently reported that 
positive outcome expectancies are associated with alcohol use.  More 
specifically, AOEs have been reported to be associated with perceived lack of 
control of drinking (e.g., Nagoshi, 1999), current alcohol dependence and 
persistence of current alcohol dependence (e.g., Kilbey et al., 1998), quantity of 
alcohol consumed (e.g., Lee, et al., 1999; Palfai & Wood, 2001), heavy 
drinking and alcohol related consequences (e.g., Palfai & Wood, 2001), speed 
of drinking (e.g., Johnson & Fromme, 1994), higher levels of consumption 
(e.g., Cox & Blount, 1998; Grube & Agostinelli, 1999), current binge drinking 
(e.g., Vik et al., 2003) and frequency of alcohol consumption (e.g., Lee, et al, 
1999).  There has been less research on the relationship of negative AOEs to 
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alcohol use, and the research which is reported in the literature demonstrates 
inconsistent results across studies.  For example, negative AOEs have been 
associated with hazardous alcohol use (e.g., De Pino, 2004) and alcohol use 
frequency in one study (e.g., Lee, Greeley, & Oei, 1999), but not another study 
(e.g., Young et al., 2006), nor quantity of alcohol consumed per session (e.g., 
Lee et al., 1999), quantity of alcohol consumed per day, or alcohol dependence 
severity (e.g., Young et al., 2006) in further studies.  Thus, whilst the 
relationship of positive AOEs to alcohol use is consistent and appears to be a 
straightforward one, it may be the negative AOEs are only associated with 
specific domains of drinking behaviour.  It is envisaged that with further 
research in this area, these associations are disentangled.   
Emerging from the literature which has consistently implicated AOEs in 
alcohol use behaviour has been a brief group intervention, the EC, aimed at 
reducing an individual‟s positive AOEs with an expectation that this will 
correspond with lowered levels of subsequent drinking.  Thus far, the studies 
which have reported on the use of this intervention with both males and females 
have described inconsistent findings (Corbin et al., 2001; Darkes & Goldman, 
1993, 1998; Dunn et al., 2000; Musher-Eizenman & Kulick, 2003; van de 
Luitgaarden et al., 1995; Wiers & Kummeling, 2004; Wiers et al., 2005).  
Furthermore, to date, the longer term effects of the EC have not been 
investigated.  The current study aims to pilot the EC in a group of young male 
hazardous drinkers, and to explore the longer term effect of this intervention on 
hazardous drinking and AOEs.  Chapter 5 reports on the pilot of the EC in 
young hazardous drinking Australian males.    
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In relation to cannabis use, there is comparatively less literature at 
present than there is on the relationship of outcome expectancies to alcohol use.  
Relationships have been reported between positive COEs and frequency of 
cannabis use (e.g., Aarons, Brown, Stice, & Coe, 2001; Barnwell & 
Earleywine, 2006; Gaher & Simons, 2007; Galen & Henderson, 1999; 
Linkovich-Kyle & Dunn, 2001; Schafer & Brown, 1991; Simons & Arens, 
2007), cannabis use intensity (e.g., Gaher & Simons, 2007), typical amount of 
cannabis consumed per month (e.g., Barnwell & Earleywine, 2006), drug abuse 
disorder history, and drug use problems (e.g., Mueser, Nishith, Tracy, 
DeGirolamo, & Molinaro, 1995).  In contrast negative COEs appear to offer 
protection from maladaptive cannabis use.  Past research has reported that 
individuals who hold greater negative COEs tend to be less likely to be 
cannabis users (e.g., Aarons et al., 2001; Schafer & Brown, 1991), more likely 
to have never used cannabis or to have seldom used cannabis (e.g., Aarons et 
al., 2001; Galen & Henderson, 1999) and more likely have quit using cannabis 
(e.g., Aarons et al., 2001). 
The current thesis aims to add to the literature which has examined the 
associations between COEs and cannabis use, thereby providing further support 
for the importance of COEs in cannabis use behaviour.  Furthermore, the 
current thesis attempts to explore the notion that positive COEs may be a 
specific mechanism whereby SR asserts its influence over cannabis use 
behaviour, and attempts to provide further support for the same relationships 
between SR, AOEs and alcohol use behaviour.  Thus, the current thesis 
attempts to demonstrate commonality between the variables associated with 
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both alcohol and cannabis use.  Chapter 4 is dedicated to reporting on this 
exploration of common predictors of alcohol and cannabis use. 
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CHAPTER 4: STUDY ONE 
Summary of Past Literature and Rationale for Study One 
 There is an extensive body of literature which now supports the 
association between reward sensitivity and alcohol use.  There is also a broad 
literature which demonstrates that the rewarding aspects of alcohol and 
cannabis use operate through shared brain pathways, suggesting that SR may be 
an important predictor of cannabis use as well.  However, to date there has only 
been one study which has examined this relationship, with results which 
support this contention.  Running in parallel with the literature on the 
relationship of SR to alcohol use has been research examining the predictive 
utility of AOEs in accounting for drinking behaviour.  A recent study has 
demonstrated that AOEs appear to be the mechanism whereby SR influences 
alcohol use behaviour.  The literature regarding the relationship between COEs 
and cannabis use is in its infancy comparatively.  However, whilst there is 
evidence which supports an association between COEs and cannabis use, there 
is as yet no evidence that COEs mediate the relationship between SR and 
cannabis use behaviour.  SP has received less attention than SR in the substance 
use literature.  However it may also be an important factor in substance use in 
that it is theorised to interact with SR under certain conditions. Two further 
constructs strongly related to social learning theory, affect and LOC have 
received less attention in the substance use literature and the results from past 
studies do not report consistent relationships between these constructs and 
substance use.   
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Aims and Hypotheses 
The primary aim of Study One was to further examine the relationship 
to cannabis of SR and outcome expectancies, constructs traditionally associated 
with alcohol use.  Based on a review of the literature a number of hypotheses 
were formulated.  It was hypothesised that cannabis use behaviour would be 
associated with reward sensitivity and outcome expectancies.  More 
specifically, it was hypothesised that hazardous cannabis use would be related 
to higher levels of reward sensitivity and to the endorsement of more positive 
expectancies regarding the consequences associated with engaging in cannabis 
use.  It was also hypothesised that positive outcome expectancies would 
mediate the relationship between SR and cannabis use.  More specifically it was 
hypothesised that higher levels of reward sensitivity would be related to more 
hazardous cannabis use indirectly through the tendency to hold greater positive 
outcome expectancies.   
In order to establish that predictors traditionally associated with alcohol 
use would significantly account for cannabis use in the current sample, the 
relationship of SR and positive AOEs to alcohol use was also explored to 
provide evidence that the relationships previously reported between SR, 
positive AOEs, and alcohol use were present in the current sample.  As such, it 
was hypothesised that hazardous alcohol use would be associated with higher 
levels of both SR and positive AOEs.  It was further hypothesised that positive 
AOEs would mediate the relationship between SR and alcohol use.  Similarly to 
the hypothesis for cannabis use, it was hypothesised that higher levels of reward 
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sensitivity would be related to more hazardous alcohol use indirectly through 
the tendency to hold greater positive outcome expectancies. 
 A further aim of the Study One was to explore the moderating effect of 
levels of SP on the relationship of SR to alcohol and cannabis use.  It was 
tentatively hypothesised that the relationship between SR and both alcohol and 
cannabis use behaviour would be moderated by SP such that at higher levels of 
SP the relationship between SR and substance use would be attenuated.  A 
number of exploratory aims for Study One were also established.  The first of 
these aims was to explore the relationship of SP, negative outcome 
expectancies, LOC and affect to alcohol and cannabis use.  An additional 
exploratory aim was to examine which of the predictor variables in the current 
study would be the most important predictor of alcohol and cannabis use 
behaviour. 
Method 
Participants 
 The sample consisted of 465 participants (M=20.94 years, SD=3.53 
years), ranging in age from 18 years to 35 years of which 106 were male 
(M=22.48 years, SD=4.33 years) and 352 were female (M=20.44 years, 
SD=3.08 years).  Seven participants (1.5%) did not provide information on their 
gender and a further 7 participants (1.5%) did not provide information on their 
age.  The sample consisted predominantly of undergraduate psychology 
students.  A small proportion of the sample consisted of undergraduate students 
from other courses and individuals from the general population.     
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 Three hundred and ten participants (66.67%) reported that their highest 
level of education achieved was secondary school.  A further 118 participants 
(25.38%) reported that they had achieved tertiary level education, whilst 30 
participants (6.45%) reported having completed a postgraduate qualification.  
Seven participants (1.5%) did not report their highest level of education 
achieved.  In relation to occupational status, 194 participants (41.72%) reported 
that they worked full-time, 233 (50.11%) reported that they worked part-time, 
22 (4.73%) reported that they were in casual employment, and 1 (0.21%) 
reported being unemployed.  Fifteen participants (3.23%) did not report their 
current occupational status.   
Materials 
 Participants completed a questionnaire package which measured reward 
and punishment sensitivity, LOC, alcohol use behaviour, AOEs, cannabis use 
behaviour, COEs, substance use patterns, and affect.  Participants were also 
required to complete demographic questions such as age, gender, highest level 
of education achieved and current occupational status, and to provide 
information on frequency of substance use, typical amount consumed per 
occasion for each substance, and age first used for each substance.  Both pen-
and-paper and online electronic versions of the questionnaire were used.  A 
copy of the questionnaire is presented in Appendix A. 
 The Sensitivity to Punishment and Sensitivity to Reward Questionnaire.   
The Sensitivity to Reward and Sensitivity to Punishment Questionnaire 
(SPSRQ; Torrubia et al., 2001) was used to measure SR and SP levels.  The 
SPSRQ comprises 48 items of which 24 measure SR and 24 measure SP.  The 
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SR subscale has a possible range of 0 and 24.  An example of the type of item 
for the SR subscale is “Would you like to be a socially powerful person?”.  The 
SP subscale also has a possible range of 0 and 24.  An example of the type of 
item for the SP subscale is “Are you often worried by things you said or did?”.  
Participants are required to respond either “yes” or “no” to each question, and 
higher scores on each subscale correspond to higher levels of SR or SP.  This 
measure demonstrates excellent construct validity and the reported reliability is 
adequate, with Cronbach‟s Alpha coefficients of ranging from .82 to .83 for 
sensitivity to punishment and .75 to .78 for sensitivity to reward (Caseras, 
Avila, & Torrubia, 2003; Torrubia et al., 2001).   
Test-retest reliability demonstrates that the temporal stability of the 
SPSRQ is high in the short-term (three months), with correlations of .89 for SP 
and .87 for SR.  Test re-test reliability is however less stable across a 12 month 
time frame, with test-retest reliability of .74 for the SP subscale and .69 for the 
SR subscale (Torrubia et al., 2001).  The SPSRQ demonstrates good divergent 
and convergent validity.  For example, Caseras et al. reported that in a sample 
of 538 university students, the SP and SR subscales correlated positively with 
other measures SP and SR functioning respectively.  Furthermore, they reported 
that the SP subscale showed small or no significant correlations with measures 
of SR and the SR subscale demonstrated few significant correlations with 
measures of SP.    
 The I, P and C scales 
 The I, P and C scales (Levenson, 1981) were used to measure LOC.  
There are three subscales of which one assesses internal locus of control (LOC-
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Int), one assesses powerful others locus of control (LOC-Pow), and one 
assesses chance locus of control (LOC-Cha).  There are 24 items altogether of 
which 8 items each measure LOC-Int, LOC-Pow, and LOC-Cha. Participants 
are required to read each statement and respond by circling whether they agree 
strongly, agree somewhat, agree slightly, disagree slightly, disagree somewhat 
or disagree strongly.  An example of the type of item in this measure is 
“Whether or not I get to be a leader depends mostly on my ability”.  High 
scores on each subscale are indicative of the participant‟s perceptions that 
reinforcing events are contingent on their own behaviour (LOC-Int), on the 
actions of powerful others (LOC-Pow) or related to chance (LOC-Cha).  This 
measure has been demonstrated to have good reliability with coefficients 
ranging from .64 to .78 (Levenson, 1973).  Test-retest reliability has also been 
reported to be adequate, with coefficients ranging from .60 to .79 over a one 
week period (Levenson, 1973), and ranging between .66 and .73 over a 7 week 
period (Lee, 1976).  In addition, the validity of the instrument has been reported 
to be adequate (Donovan & O‟Leary, 1978). 
 The Drinking Expectancies Questionnaire.   
The Drinking Expectancies Questionnaire (DEQ; Young & Oei, 1996) 
is one component of the Drinking Expectancy Profile and was used to measure 
expectancies regarding the outcomes of alcohol consumption.  The DEQ 
originally comprised 43 items in total, and consisted of 6 subscales.  However, 
a recent review of the factor structure of the DEQ (Lee, Oei, Greeley, & 
Baglioni, 2003) has resulted in the number of items being reduced to 37, and 
the number of factors being reduced to five.  The five factors of the revised 
75 
 
DEQ are Negative Consequences of Drinking (DEQ-NC), Increased 
Confidence (DEQ-IC), Increased Sexual Interest (DEQ-ISI), Cognitive 
Enhancement (DEQ-CE), and Tension Reduction (DEQ-TR).  The DEC-NC 
subscale comprises 16 items measuring expectancies regarding the negative 
consequences associated with drinking.  The possible range of scores for this 
subscale is from sixteen to eighty.  An example of the type of item on this 
subscale is “Drinking alcohol makes me bad tempered”.   
The DEQ-IC subscale contains 12 items and assesses expectancies of 
increased confidence in social situations resulting from alcohol use.  Scores on 
this subscale have a possible range of twelve to sixty.  An example of one of the 
items from this subscale is “Drinking makes me feel outgoing and friendly”.  
The DEQ-ISI subscale contains three items and has a possible score range of 
three to fifteen.  The DEQ-ISI subscale measures expectancies of increased 
sexual interest as an outcome of alcohol consumption.  An example of the type 
of item (reverse scored) included in this subscale is “I tend to avoid sex if I 
have been drinking”.  The DEQ-CE subscale comprises 3 items which measure 
expectancies of positive cognitive change as a result of drinking.  The possible 
range of scores for the DEQ-CE is from three to fifteen.  An example item from 
this subscale is “Drinking alcohol sharpens my mind”.  The DEQ-TR subscale 
contains 3 items and scores on this subscale can range from three to fifteen.  
The DEQ-TR subscale assesses expectancies of a reduction in feelings of 
tension as a consequence of engaging in alcohol use.  An example of the type of 
item (reverse scored) included in this subscale is “I do not need alcohol to help 
me unwind after a hard day or week at work”. 
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A global positive expectancy subscale (DEQ-TPE) was created by 
including all of the items from the DEQ-IC, DEQ-ISI, DEQ-CE, and DEQ-TR 
subscales, resulting in a range of 21 to 105 for scores on this subscale.  
Participants are required to read each of the items and to rate their level of 
agreement with the item by indicating whether they strongly disagree, disagree, 
neither agree nor disagree, agree or strongly agree with the statement.  Scores 
for each subscale reflect the level to which an individual holds these 
expectancies such that a higher score on any of the subscales indicates that an 
individual holds more expectancies in that domain. 
 The reported reliabilities for the original DEQ subscales were adequate, 
with Cronbach‟s Alpha values ranging from .58 to .86, and test-retest reliability 
coefficients ranging from .61 to .88 (Young & Oei, 1996).  There does not at 
present appear to be data in the literature regarding the reliability of the revised 
factor structure of the DEQ.  Lee at al. (2003) performed confirmatory factor 
analyses to validate the revised factor structure of the DEQ.  The results of their 
analyses confirmed that the revised factor structure was a good fit of two 
separate samples and the factor structure was considered stable. 
 The Alcohol Use Disorders Identification Test.   
The Alcohol Use Disorders Identification Test (AUDIT; Saunders et al., 
1993) was used as a measure of alcohol use.  The AUDIT is a 10 item 
questionnaire designed to screen for evidence of hazardous or harmful alcohol 
use, and covers the domains of alcohol consumption, drinking behaviour and 
alcohol related problems.  The AUDIT has a possible range of zero and forty.  
Each question is scored from 0 to 4, with an example item being “How often do 
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you have six or more drinks on one occasion?”.  The AUDIT demonstrates 
adequate reliability, with a reported Cronbach‟s Alpha of .80 (Saunders et al., 
1993), and possesses sensitivity for identifying hazardous consumption in the 
range of 87% to 96% (Saunders et al., 1993). 
The Cannabis Expectancies Questionnaire   
The measurement of COEs was achieved via adapting the DEQ (Young 
& Oei, 1996) by changing all alcohol terms to cannabis terms.  Therefore the 
Cannabis Expectancies Questionnaire (CEQ) comprised 37 items in which 
participants were required to read a statement and indicate their level of 
agreement by selecting of the available options which consisted of strongly 
disagree, disagree, neither agree nor disagree, agree or strongly agree.  An 
exploratory factor analysis was conducted using the items of the CEQ in order 
to elicit its underlying factor structure.  The results of this analysis are 
discussed in detail in the Results section.  One previous study has used the 
approach of adapting an AOE measurement scale for use with COEs and 
achieved adequate reliability, with Cronbach‟s alpha values ranging from .66 
and .81 (Willner, 2001).   
The Cannabis Use Disorders Identification Test.   
The Cannabis Use Disorders Identification Test (CUDIT; Adamson & 
Sellman, 2003) was used to assess cannabis use behaviour.  The CUDIT is a 10 
item questionnaire designed to screen for evidence of hazardous or harmful 
cannabis use, and covers the domains of cannabis consumption, cannabis 
smoking behaviour and cannabis related problems.  Participants are required to 
read a statement and circle the answer which corresponds to their pattern of use.  
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The CUDIT has a possible range of zero and forty.  Each question is scored 
from 0 to 4, with an example item being “How often were you stoned for six or 
more hours?”.  The CUDIT demonstrates adequate reliability, with a reported 
Cronbach‟s Alpha of .84 (Adamson & Sellman, 2003), and is able to reliably 
identify individuals with cannabis use disorders, with a specificity of 73.3% 
(Adamson & Sellman, 2003). 
 The Positive and Negative Affect Schedule.   
The Positive and Negative Affect Schedule (PANAS; Watson, Clark 
and Tellegen, 1988) was used to measure levels of positive and negative affect.  
The PANAS is a 20 item schedule with 10 items measuring PA and 10 
measuring NA.  The PA subscale has a possible range of ten and fifty.  An 
example item for this subscale is “(To what extent do you generally feel) 
excited”.  The NA subscale also has a possible range of ten and fifty.  An 
example item for this subscale is “(To what extent do you generally feel) 
hostile”.  Participants respond to the schedule of items by indicating on a scale 
ranging from 1 (very slightly or not at all) to 5 (extremely) the extent to which 
they feel this way in general.  Scores for each item of the subscales are summed 
to give an overall measure of PA and NA, with higher scores reflecting higher 
levels of each.  The reported internal consistency for PA is .88 and the reported 
internal consistency for NA is .87 (Watson et al., 1988).  The PANAS is also 
reported to possess good discriminant validity (Watson et al., 1988). 
Procedure 
The data was collected using a pen-and-paper questionnaire and an 
electronic questionnaire which was available via a web link.  Participants were 
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recruited from the university‟s undergraduate population across a range of 
disciplines through direct advertising in classes and the placement of 
advertisements on University notice boards.  A copy of the advertisement is 
provided in Appendix B.  To be eligible, participants were required to be aged 
18 years or over, the legal drinking age in Australia, and aged 35 years or less.  
All participants were informed of the purposes of the study and were assured of 
the confidentiality of their responses.  Participants were also advised that they 
were free to withdraw from the study at any time, provided their raw data could 
be reliably identified.  A plain language statement was provided to participants 
outlining this information.  A copy of this is included in Appendix C.  Informed 
consent was implied through the completion and return of the questionnaire. 
Results 
Data Screening  
Missing Values Analysis 
Preliminary data screening was conducted to examine the suitability of 
the data for further analysis.  The complete data set was first examined for the 
presence of missing values.  Nine cases were found to have missing values 
>30% for at least one of the scales.  These cases were consequently removed 
from the sample.  Examination of the patterns of missing values indicated that 
they were missing completely at random (Little‟s MCAR test).  Discreet 
missing values for the remaining cases were replaced using expectation 
maximisation (EM), a procedure recommended over mean substitution or 
deletion of cases with missing values (Rubin, Witkiewitz, Andre, & Reilly, 
2007; Tabachnick & Fidell, 2001).   
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Normality and Univariate Outliers 
Following the replacement of missing values, the complete data set was 
examined for deviations from normality.  Examination of the histograms and 
box-plots suggested that the distribution of scores on the AUDIT had a severe 
departure from normality, and scores on the DEQ-NC subscale had a moderate 
departure from normality.  The data was examined for the presence of 
univariate outliers to determine if these were affecting the distribution of the 
variables.  Scores for each of the variables were converted to z scores and 
inspected for cases with values greater than 3.29 (Tabachnick & Fidell, 2001).  
Three cases were found to have z scores above the critical value on the LOC-Int 
subscale of the I,P and C scales.  Four cases were identified with z scores above 
the critical value for the AUDIT.  One z score was above the critical value for 
the DEQ-NC subscale and two z scores were found to be above the critical 
value for the DEQ-CE subscale.  Scores for these cases were consequently 
recoded to one unit larger (or smaller) than the next most extreme score for that 
variable (Tabachnick & Fidell, 2001).  The recoding of these outliers did not 
appear to significantly improve the distribution of the AUDIT or the DEQ-NC 
scores. 
Transformations 
Scores on the AUDIT and the DEQ-NC were transformed to explore the 
impact of transformations on the normality of the distributions.  Scores on the 
AUDIT were transformed using a square root transformation.  Following the 
transformation, scores on the AUDIT were found to be normally distributed.  
Scores on the DEQ-NC subscale were first transformed using a square root 
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transformation.  However, this did not result in a normal distribution for this 
variable.  Therefore a log10 transformation was applied and this resulted in an 
approximately normal distribution of scores on the DEQ-NC subscale.   
Differences Between Modes of Administration 
 All of the scales were subjected to t-tests to identify any significant 
differences between scores for participants who completed a pen-and-paper 
version and those who completed the online version of the questionnaire.  
Given the number of t-tests which were conducted, a more stringent alpha 
values of .01 was set by which the significance of differences would be 
evaluated.  The results demonstrated significant group differences in scores on 
PA (t(463) = 8.08, p<.001, d = 1.06, 95% CId (0.79, 1.33) and NA (t(463) = 
4.58, p<.001, d = 0.60, 95% CId (0.34, 0.86).  Given that group differences 
were not noted for the majority of the variables tested, it was decided not to 
include mode of administration as a control variable in subsequent analyses.  
The lack of uniform differences across all of the variables suggests that the 
small number of group differences found may have been an artefact influenced 
by factors such as the non-normal distribution of the pen-and-paper 
administration group and the large discrepancy in group sizes.  Nevertheless, 
future research which explores differences in responding between different 
modes of administration for questionnaires in the substance use literature is 
encouraged.       
Scale Reliabilities and Descriptive Statistics 
The reliabilities for each of the scales are shown in Table 2 along with 
the means and standard deviations of the untransformed scales.  The values for 
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the means, standard deviations and Cronbach‟s alpha reported were calculated 
following missing data imputation. 
 
Table 2 
Means, Standard Deviations, and Reliabilities of the Variables Related to 
Alcohol Analyses 
 M SD 
SR 11.09 4.35 .77 
SP 11.43 5.29 .84 
LOC-Int 33.48 6.17 .56 
LOC-Pow 17.70 8.18 .77 
LOC-Cha 17.90 8.08 .74 
DEQ-NC 29.97 9.28 .88 
DEQ-IC 40.27 9.61 .91 
DEQ-ISI 11.07 2.43 .77 
DEQ-CE 5.46 2.12 .73 
DEQ-TR 8.32 2.92 .62 
DEQ-TPE 65.11 11.63 .85 
PA 29.65 5.94 .73 
NA 21.68 5.51 .70 
AUDIT 7.55 5.95 .83 
Note Reliability, means and standard deviations are calculated using untransformed scale 
scores. 
N = 465 
   
As can be seen from Table 2, scale reliabilities ranged from .56 for the 
LOC-Int subscale to .91 for the DEQ-IC subscale.  Most of the scale reliabilites 
either exceeded or approached the .80 cut-off suggested by Nunally and 
Bernstein (1994).  Others have suggested that reliabilities falling within the 
range of .70 to .80 are also acceptable (Kaplan & Sacuzzo, 2001).  Judging the 
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scale reliabilities using this criteria, the LOC-Int subscale and the DEQ-TR 
subscale fall below the acceptable range.  However, it has been suggested that 
under certain conditions, Cronbach‟s alpha underestimates the reliability of a 
measure, for example if the measure contains a small number of heterogeneous 
items (Osburn, 2000).  Furthermore, the value of Cronbach‟s alpha is also 
affected by the length of the scale (Streiner, 2003).  Nonetheless, the analyses 
conducted with the LOC-Int subscale and the DEQ-IC subscale will be 
interpreted with caution, given the lower reliability rates for these two 
subscales.       
Data Screening for the Cannabis Hypotheses Data Subset  
 A subset of the complete data was used to test the cannabis use 
hypotheses.  A number of presumed cannabis non-users did not complete the 
CUDIT or the CEQ scales.  These cases were therefore deleted from the 
cannabis hypotheses data set, leaving a total of 309 cases which included 
current users and current non-users of cannabis.  
Exploratory Factor Analysis 
 Data from the CEQ was subjected to exploratory factor analysis to 
examine the underlying structure of this scale.  The data was first screened for 
violation of the assumptions of factor analysis.  Examination of the correlation 
matrix revealed a substantial number of correlations above .30, indicating that 
the application of factor analysis to the data was justified (Hair, Anderson, 
Tatham, & Black, 1998).  Examination of the results for Bartlett‟s test of 
sphericity and the Kaiser-Meyer-Olkin measure of sampling adequacy further 
supported the use of factor analysis of the data set (Hair et al., 1998).   
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Initially, a principle components analysis (PCA) was conducted and, as 
per Kaiser‟s criterion, factors with eigenvalues greater than 1 were retained.  
Factor loadings greater than or equal to .30 were deemed significant (Hair et al., 
1998).  This resulted in an uninterpretable solution.  Varimax and oblimin 
rotations were applied, which did not improve the structure or the 
interpretability of the solution. Subsequently, maximum likelihood (ML) 
factoring was conducted.  The solution obtained in the initial ML factor 
analysis without rotation did not result in simple structure.  A varimax rotation 
and an oblimin rotation did not result in simple structure or an interpretable 
solution.  Examination of the scree plot suggested that a five factor solution 
might be appropriate.  Therefore ML factoring in which 5 factors were 
extracted was performed.  The unrotated solution was not interpretable and did 
not show simple structure.  A varimax rotation resulted in interpretable factors, 
but many items loading on more than one factor.  An oblimin rotation resulted 
in an interpretable solution which approached simple structure.   
The results of the factor analysis loadings are presented in Table 3.  The 
largest significant loadings are indicated by bold text.  Table 4 displays the 
factors extracted by ML with an oblimin rotation.  The first factor, labelled 
Global Negative Expectancies, comprises items which appear to reflect overall 
negative expectancies regarding the consequences of engaging in cannabis use.  
The second factor, labelled Increased Confidence, consists of items which 
appear to reflect expectancies of increased confidence in social situations as a 
result of cannabis use.  The third factor was labelled Increased Sexual Interest 
and includes items reflecting expectancies of increased interest in sex following 
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cannabis ingestion.  The fourth factor, which was labelled Generalised Arousal, 
consists of items suggesting expectancies of increased behavioural and 
cognitive arousal as a result of engaging in cannabis use.  The final factor was 
labelled Control and Tension Reduction.  The items loading on this factor 
appear to represent expectancies of cannabis use being beyond the individuals 
control and of cannabis use resulting in tension reduction.  Overall, the factors 
extracted showed a high rate of concordance with the DEQ subscales.  
Therefore, for ease of comparison with drinking expectancies, the CEQ 
subscales for the current study were calculated to correspond with the DEQ 
subscales, rather than being calculated according to the factors resulting from 
the exploratory factor analysis.  This resulted in CEQ subscales of Negative 
Consequences (CEQ-NC), Increased Confidence (CEQ-IC), Increased Sexual 
Interest (CEQ-ISI), Cognitive Enhancement (CEQ-CE), Tension Reduction 
(CEQ-TR), and a composite of positive COEs (CEQ-TPE).  It is acknowledged 
that given the unestablished construct validity of the CEQ, the results of 
analyses which employ the CEQ subscales will need to be interpreted with 
caution.  
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Table 3 
Cannabis Expectancy Questionnaire Factor Loadings for Maximum Likelihood 
Estimation Factor Analysis with Oblimin Rotation 
Item  Component 
 1 2 3 4 5 
CEQ 5 .62     
CEQ 12 .54   -.32  
CEQ 13 .41     
CEQ 14 .74     
CEQ 15 .62     
CEQ 16 .80     
CEQ 25 .65     
CEQ 31 .64     
CEQ 37 .67     
CEQ 39 .64     
CEQ 3  .63  .31  
CEQ 4  .85    
CEQ 6  .81    
CEQ 8 .31 .63    
CEQ 19  .70    
CEQ 20  .82    
CEQ 22  .60  -.33  
CEQ 28  .69    
CEQ 32  .77    
CEQ 34  .68    
CEQ 35  .83    
CEQ 27   .73   
CEQ 41   .81   
CEQ 42   .92   
CEQ 24 .46   -.56  
CEQ 26   .35  -.54  
CEQ 33 .36   -.61  
CEQ 38    -.54  
CEQ 43 .39 .39  .45  
CEQ 2     .60 
CEQ 9     .53 
CEQ 10  .32   .38 
CEQ 11 .36    .58 
CEQ 18     .54 
CEQ 23 -.36    .37 
CEQ 30     .58 
CEQ 36    -.33 .38 
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Table 4 
Items Correlating on each of the CEQ Factors 
Factor Item 
Global  Using cannabis makes me tense. 
Negative Using cannabis makes me bad tempered. 
Expectancies I am more aware of what I say and do if I'm using cannabis. 
 I feel that using cannabis hinders me in getting along with other people. 
 I feel restless when using cannabis. 
 I am more sullen and depressed when I am using cannabis. 
 Using cannabis makes me feel like a failure. 
 Cannabis brings out the worst in me. 
 When I'm using cannabis I avoid people or situations for fear of 
embarrassment. 
 I feel disappointed in myself when using cannabis. 
  
Increased Little things annoy me less when I'm using cannabis. 
Confidence Cannabis makes me feel outgoing and friendly. 
 I have more self confidence when using cannabis. 
 Using cannabis makes me more sexually responsive. 
 I am less concerned about my actions when I'm using cannabis. 
 If I'm using cannabis it's easier to express my feelings. 
 I often feel sexier after I've been using cannabis. 
 I tend to adopt a "who cares" attitude when using cannabis. 
 I feel less shy when using cannabis. 
 I am less discreet if I use cannabis. 
 When I am using cannabis it's easier to open up and express my feelings. 
  
Increased  Using cannabis removes most thoughts of sex from my mind.* 
Sexual I tend to avoid sex if I've been using cannabis.* 
Interest I lose most feeling of sexual interest after I've been using cannabis.* 
  
Generalised Cannabis increases my aggressiveness. 
Arousal Cannabis helps me be more mentally alert. 
 Cannabis makes me feel more violent. 
 Cannabis sharpens my mind. 
 I am clumsier when using cannabis. 
  
Control and I do not use cannabis to help me to unwind after a hard day or weeks work. * 
Tension When I'm anxious or tense I do not feel a need for cannabis.* 
Reduction Using cannabis makes the future brighter. 
 I use cannabis because it's a habit. 
 I cannot always control my cannabis use. 
 Using cannabis does not help to relieve any tension I feel about recent 
concerns and interests.* 
 I am addicted to cannabis. 
 I am powerless in the face of cannabis. 
Note. * Reverse scored items 
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Normality and Univariate Outliers 
Exploration of the distribution of the variables was repeated for the 
smaller subset of data to be used for the cannabis related hypotheses.  
Examination of the histograms and box-plots suggested that the distribution of 
scores on the AUDIT, DEQ-NC, DEQ-ISI, DEQ-CE, and DEQ-TR subscales 
demonstrated a moderate departure from normality.  Examination of the 
distribution of the CEQ subscales demonstrated that, with the exception of the 
CEQ-IC subscale, and the CEQ-TPE composite, all of the subscales showed a 
moderate to severe departure from normality.  The distribution of the CUDIT 
scores demonstrated a severe departure from normality.   
The data were examined for the presence of univariate outliers to 
determine if these were affecting the distribution of the variables.  As with the 
larger dataset, scores for each of the variables were converted to z scores and 
cases with values greater than 3.29 were identified (Tabachnick & Fidell, 
2001).  Four cases were found to have z scores above the critical value on the 
AUDIT.  Six z scores were found above the critical value for the CUDIT.  One 
case was identified which had a z scores above the critical value for each of the 
DEQ-CE subscale, the CEQ-NC subscale, and the CEQ-CE subscale.  Scores 
for these cases were therefore recoded to one unit larger (or smaller) than the 
next most extreme score for that variable (Tabachnick & Fidell, 2001).  The 
recoding of these outliers did not appear to significantly improve the 
distribution of these variables.  Examination of individual participant‟s data 
revealed that a number of participants demonstrated a response bias when 
responding to items on the CEQ.  Therefore, individual cases who selected the 
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same response on more than 90% of the items for the CEQ were removed from 
subsequent analyses.  Whilst this improved the distribution of the CEQ data to 
some degree, the distributions still deviated from normality and transformations 
of the variables with non-normal distributions were conducted.   
Transformations 
Given that AUDIT and DEQ subscales were not going to be used for the 
cannabis analyses, these variables were left untransformed.  Furthermore, given 
that only the CEQ-NC subscale and the CEQ-TPE composite were going to be 
used for subsequent analyses, transformations on the remaining CEQ subscales 
were not attempted.  A square root transformation did not notably improve the 
distribution of the CEQ-NC.  However, a log 10 transformation resulted in an 
approximately normal distribution for this variable.  Three transformations 
were conducted for the CUDIT data.  Square root, log 10, and inverse 
transformations did not appreciably improve the distribution of the CUDIT.  
Subsequently, it was decided to change this variable into a dichotomous 
variable.  In order to explore differences obtained in results based on alternative 
dichotomies of the CUDIT, two dichotomous variables were created.  The first 
involved splitting scores on the CUDIT based on the established cut-off of for 
this scale of a score of eight and above indicating clinical levels of cannabis 
use.  This resulted in groups labelled hazardous cannabis users if participants 
scored equal to or above eight on the CUDIT and non-hazardous cannabis users 
if participants scored below eight on this scale.  The second dichotomy was 
based on participant‟s current cannabis user versus current non-cannabis user 
status.    
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Differences Between Modes of Administration 
 As with the larger dataset, all of the scales were subjected to t-tests (chi-
square analysis in the case of the CUDIT data) to identify any significant 
differences between scores for participants who completed the pen-and-paper 
version of the questionnaire, and participants who completed the online version 
of the questionnaire.  Given the number of analyses being conducted, a more 
stringent alpha value of .01 was set by which to evaluate any significant 
differences.  The results demonstrated significant group differences in scores on 
PA (t(307) = 7.15, p<.001, d = 1.19, 95% CId (0.85, 1.52), NA (t(307) = 4.27, 
p<.001, d = 0.71, 95% CId (0.38, 1.04), SR t(307) = 2.77, p<.01, d = 0.46, 95% 
CId (0.13, 0.79), the CUDIT hazardous versus non-hazardous dichotomy (χ2(1, 
N=309) = 16.55, p<.001, V = .23) and the CUDIT cannabis user versus 
cannabis non-user dichotomy (χ2(1, N=309) = 24.70, p<.001, V = .28).  
Similarly to the results for the larger dataset, group differences were not noted 
for the majority of the variables tested.  Therefore, it was decided once again 
not to include mode of administration as a control variable in subsequent 
analyses.  Again, future research which explores differences in responding 
between different modes of administration for questionnaires in the substance 
use literature is encouraged. 
Scale Reliabilities and Descriptive Statistics 
The reliabilities for each of the scales are shown in Table 5 along with 
the means and standard deviations.  The values reported were calculated 
following missing data imputation and are calculated on untransformed scores.  
As can be seen from Table 5, scale reliabilities ranged from .55 for the LOC-Int 
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subscale to .92 for the CEQ-IC subscale.  Most of the scale reliabilites either 
exceeded the .70 to .80 and above level suggested by Nunally and Bernstein 
(1994) and Kaplan & Sacuzzo (2001).  However, reliabilities for the LOC-Int 
subscale, NA, DEQ-TR subscale, and the CEQ-TR subscale did not reach these 
values and therefore the analyses conducted with these scales will be 
interpreted with caution. 
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Table 5 
Means, Standard Deviations, and Reliabilities of the Variables Related to 
Cannabis Analyses 
 M SD 
BAS 10.99 4.40 .78 
BIS/FFFS 11.39 5.37 .85 
LOC-Int 33.40 6.11 .55 
LOC-Pow 17.81 8.21 .78 
LOC-Cha 17.65 7.90 .75 
CEQ-NC 33.40 11.21 .91 
CEQ-IC 30.68 9.64 .92 
CEQ-ISI 10.44 2.76 .89 
CEQ-CE 6.11 2.63 .78 
CEQ-TR 7.74 3.30 .66 
CEQ-TPE 54.98 10.10 .77 
PA 29.59 5.83 .71 
NA 22.09 5.43 .68 
CUDIT 3.92 5.75 .85 
DEQ-NC 30.55 9.22 .86 
DEQ-IC 39.58 10.18 .92 
DEQ-ISI 11.27 2.39 .76 
DEQ-CE 5.24 2.05 .73 
DEQ-TR 8.35 3.06 .66 
DEQ-TPE 64.44 12.29 .86 
AUDIT 8.11 6.37 .83 
Note Reliability, means and standard deviations are calculated using untransformed scale 
scores. 
N = 309 
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Demographics 
As reported in the method section, there were a total of 106 males and 
352 females in the sample.  Seven participants did not provide information on 
their gender.  The mean age of participants was 20.94 years (SD = 3.53).  Three 
hundred and ten participants reported that their highest level of education 
achieved was secondary school.  The highest level of education achieved was 
tertiary for 118 of the participants and postgraduate for 30 of the participants. 
Seven participants did not report their highest level of education achieved.  
Fifteen participants did not report their current occupational status.  Of the 
remaining participants, 194 reported that they worked full-time, 233 reported 
that they worked part-time, 22 reported that they were in casual employment, 
and 1 reported being unemployed. 
Descriptive Results  
 Approximately 94% of the sample reported using alcohol in their 
lifetime.  A total of 3.44% of participants reported daily alcohol use, whilst the 
majority (41.29%) reported typically consuming alcohol once per week.  Figure 
1 displays the breakdown of frequency of alcohol use for the sample overall, as 
well as for males and females separately.  Examination of gender patterns 
suggested that males tended to report drinking at a frequency of daily or 
approximately once per week more often than females.  Males also tended to 
report not currently drinking or never having consumed alcohol at a higher rate 
than females.  The females in the sample, on the other hand, tended to report 
drinking approximately once a month, every few months, or once or twice a 
year more frequently than did the males in the sample.           
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Data collected on hazardous drinking as assessed by the AUDIT 
indicated that 42.15% of the sample reported drinking at hazardous levels.  The 
majority of the sample (30.11%) reported typically drinking 1 to 2 drinks per 
occasion.  Similar percentages of the sample reported drinking 3 or 4 drinks per 
occasion (28.60%) and 5 or 6 drinks per occasion (26.02%).  Figure 2 displays 
the percentage of the sample reporting each of the categories of typical amount 
consumed per occasion.  Gender patterns appeared to demonstrate that 
consuming alcohol at a rate of 1 to 2 drinks per occasion was similar for males 
and females.  Reports of drinking 3 or 4, and 5 or 6 drinks per occasion were 
higher in females than in males.  However, males reported drinking alcohol at 
higher levels (7 to 9 drinks per occasion or 10 or more drinks per occasion), 
more frequently than females. 
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With respect to cannabis use, 57.20% of the total sample reported that 
they had never tried cannabis.  A further 13.76% reported that they were not 
currently using cannabis.  Only 1.5% of the sample reported daily cannabis use, 
whilst 22.60% reported cannabis use at least once in the previous six months.  
Gender patterns demonstrated that males reported cannabis use frequencies of 
every day, approximately once a week, approximately once a month, once or 
twice a year, not currently using and other more often than did females.  
Overall, 24.16% of participants reported cannabis use patterns above the 
CUDIT clinical cut-off.  Of those who reported current cannabis use, 81.48% 
reported patterns of use above the cut-off.  Figure 3 displays the percentage of 
the sample that endorsed each frequency of cannabis use. 
 
 
 
 
        
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
0
10
20
30
40
50
60
70
Every day Approx. 
once a 
week
Approx. 
once a 
month
Every few 
months
Once or 
twice a 
year
Not 
currently 
using
Never 
used
Other
Overall
Males
Females
97 
 
Gender Differences 
 In order to test for gender differences on each of the subscales, 
independent samples t-tests were conducted.  Due to the number of tests 
performed, an alpha level of .01 was set to evaluate significant differences 
between males and females.  The results of these analyses indicated that there 
were no significant differences between males and females on any of the 
subscales used in the analyses for the full data set.  Independent samples t-tests 
were repeated for the cannabis use analyses data subset.  The results of the 
analyses for the cannabis use analyses data subset indicated that there was a 
significant gender difference in SR (t(304) = 2.88, p<.01, d = 0.37, 95% CId 
(0.12, 0.63),  with males reporting higher levels of SR (M=12.22, SD= 4.43) 
than females (M=10.59, SD= 4.33).  Chi-square analyses were used to 
investigate gender differences on the CUDIT, a categorical variable and thus 
not suitable for analysis with a t-test.  The results of these analyses indicated 
that there were no significant gender differences on the CUDIT scale.  Given 
that significant gender differences were only seen for one subscale, and that 
gender differences were not a primary focus of the hypotheses and research 
aims, the primary analyses were not conducted separately for males and 
females. 
Testing of Hypotheses and Research Questions    
 To test the hypotheses and research questions, a number of analyses 
were performed.  Correlations between the variables were calculated to explore 
interrelationships among variables of interest.  Multivariate analysis of variance 
(MANOVA) was used to explore the differences between hazardous and non-
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hazardous drinkers (using AUDIT cut-offs) in levels of SR, SP, LOC, positive 
AOEs, and negative AOEs.  Differences between hazardous and non-hazardous 
cannabis users, as well as differences between cannabis users and cannabis non-
users, were also examined with MANOVAs.  Multiple regression analyses were 
conducted to explore the prediction of alcohol use patterns by SR, SP, LOC, 
AOEs, and affect.  Further multiple regression analyses were conducted to 
examine if the relationship between SR and alcohol use was moderated by SP.  
Logistic regression analyses were conducted to explore the prediction of 
cannabis use patterns by SP, SR, LOC, COEs, and affect, with further logistic 
regression analyses conducted to explore whether the relationship between SR 
and cannabis use was moderated by SP.  Finally, multiple regression was used 
to detect if the relationship between SR and alcohol use was mediated by 
AOEs.  Mediation analyses were repeated with the CUDIT, using logistic 
regression to test if the relationship between SR and cannabis use was mediated 
by COEs.  Unless stated otherwise, transformed AUDIT, DEQ-NC and CEQ-
NC scores were used for all of the analyses that follow. 
 Relationship Between Substance Use Patterns and Predictor Variables 
 To examine the relationship between scores on the AUDIT, the 
individual differences variables, AOEs, and affect, Pearson‟s correlations were 
performed and these are displayed in Table 6.  There was a significant medium-
magnitude positive correlation between the AUDIT and SR, and between the 
AUDIT and DEQ-TR.  Significant small positive correlations were found 
between the AUDIT and NA, DEQ-NC, and DEQ-ICI.  A significant small 
negative correlation was found between the AUDIT and DEQ-CE.  Significant 
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positive correlations were also found between the AUDIT and DEQ-IC, DEQ-
TR, and DEQ-TPE.  These correlations were large in size, indicative of a strong 
relationship between the AUDIT and these DEQ subscales.  Further significant 
relationships not specifically germane to the hypotheses being examined were 
also observed between variables, as shown in Table 6. 
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Table 6 
Pearson’s Correlations Between Alcohol Use Patterns, Individual Differences Variables, Alcohol Outcome 
Expectancies and Affect 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1.    SR 1              
2.    SP  .11* 1             
3.    LOC-Int  .14* -.24** 1            
4.    LOC-Pow   .25**  .34** -.08 1           
5.    LOC-Cha  .11*  .26** -.18*  .58** 1          
6.    PA  .03 -.24**  .22** -.16** -.12** 1         
7.    NA  .16**  .35** -.16**  .21**  .22** .21** 1        
8.    AUDIT  .31**  .09  .01  .04 -.04 -.04  .11* 1       
9.    DEQ-NC  .12*  .28** -.17**  .30** -.21* -.11*  .28** .11* 1      
10.  DEQ-IC  .27**  .18**  .12*  .12** -.00 -.02  .07 .59**  .18** 1     
11.  DEQ-ISI  .09 -.12**  .08 -.07 -.12** -.01 -.08 .20** -.31** .09 1    
12.  DEQ-CE  .05  .17** -.14**  .17**  .19** -.07  .16** -.10*  .42** .06 -.34** 1   
13.  DEQ-TR  .15**  .10* -.09  .09  .05 -.11*  .09 .43**  .06 .33**  .17** .02 1  
14.  DEQ-TPE  .29**  .18**  .07  .14**  .02 -.06  .09* .62**  .17** .94**  .26** .16** .56** 1 
N = 465      
* p < .05; ** p < .01
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To examine the relationship between CUDIT scores and the individual 
differences variables, COEs, and affect, Spearman‟s rank order correlations 
were calculated.  This type of correlation is a non-parametric alternative to 
Pearson‟s correlation and is suitable for use with data which is not normally 
distributed (Pallant, 2001), as is the CUDIT in this case.  Given the use of 
Spearman rank order correlations, untransformed CEQ-NC scores were used in 
this analysis.  The correlations between the CUDIT and the other variables of 
interest are displayed in Table 7.  The CUDIT displayed small significant 
positive correlations with SR, CEQ-IC, CEQ-TR, and CEQ-TPE.  A small 
significant negative correlation was seen between the CUDIT and PA.  A 
number of further significant correlations between other variables in the study, 
but not germane to the hypotheses were also observed, and are displayed in 
Table 7.
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Table 7 
Spearman’s Rank Order Correlations Between Cannabis Use Patterns, Individual Differences Variables, Cannabis 
Outcome Expectancies and Affect 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1.    SR 1              
2.    SP  .06 1             
3.    LOC-Int  .17**  -.20** 1            
4.    LOC-Pow   .24**   .32** -.06 1           
5.    LOC-Cha  .09   .24** -.16**  .58** 1          
6.    PA  .02 -.25**  .20** -.11* -.12* 1         
7.    NA  .13*   .35** -.12*  .22**  .22**  .16** 1        
8.    CUDIT  .25** -.07  .05  .04 -.02 -.12*  .10 1       
9.    CEQ-NC  .04  .20** -.04  .18**  .13*  .03 .15** -.06 1      
10.  CEQ-IC  .19**  .00  .17**  .19** -.01  .05  -.02  .20**  .34** 1     
11.  CEQ-ISI -.02 -.17** -.02 -.10 -.03 -.03  -.01  .05 -.55** -.29** 1    
12.  CEQ-CE  .01   .02  .06  .13*  .08  .07 -.01 -.02  .68**  .48** -.38** 1   
13.  CEQ-TR  .08 -.03 -.12* -.09 -.07 -.16**  -.01  .16** -.26** -.15**  .33** -.15** 1  
14.  CEQ-TPE  .18** -.04  .11*  .15* -.04  .02  -.02  .27**  .34**  .88** -.06  .59**  .16** 1 
N = 309 
* p < .05; ** p < .01 
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Differences Between Hazardous and Non-Hazardous Drinkers 
A MANOVA was conducted to explore differences in SR, SP, and 
affect between AUDIT hazardous and non-hazardous drinkers.  The MANOVA 
was conducted to test the hypothesis that hazardous alcohol use would be 
associated with higher levels of SR and to explore the relationship of SP and 
affect to hazardous alcohol use as per the exploratory aims of the study.  Prior 
to testing, the assumptions underlying MANOVA were examined.  The size of 
the sample ensured that there were adequate cases in each cell.  The variables 
were normally distributed and the dependent variables were linearly related to 
one another.  Mahalanobis distance indicated that the assumption of 
multivariate normality was met.  An examination of the correlations between 
the dependent variables indicated that there was no multicollinearity.  
Examination of Box‟s M test of equality of covariance matrices showed that the 
assumption of homogeneity of variance-covariance matrices was met.   
In order to reduce the risk of making a Type I error, a Bonferroni 
adjustment was used to set a more stringent alpha value (.0125) by which to 
evaluate the significance of any differences found.  Results from the analysis 
indicated a significant multivariate effect of SP, SR, and affect on drinking 
behaviour, Wilks‟ Lambda = .93, F (4,460) = 8.52, p<.001, 2 = .07.  
Univariate tests demonstrated a reliable group difference in SR, F (1,463) = 
24.11, p<.001, 2 = .05, and NA, F (1,463) = 8.57, p<.01, 2 = .02.  Inspection 
of the mean scores indicated that hazardous drinkers reported higher levels of 
SR (M=12.22, SD=4.03) than non-hazardous drinkers (M=10.26, SD=4.41).  
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Hazardous drinkers also reported higher levels of NA (M=22.54, SD=5.62) than 
non-hazardous drinkers (M=21.04, SD=5.35).  The means, standard deviations, 
effect sizes and probabilities associated with the MANOVA analysis are 
presented in Table 8.   
 
Table 8 
Means, Standard Deviations, Effect Sizes, and Probabilities Associated with 
MANOVA Comparing Hazardous and Non-Hazardous Alcohol Users on SR, 
SP, and Affect 
Note * Effect size and probability associated with univariate ANOVA. 
N = 465 
 
A second MANOVA was conducted to explore differences in LOC 
between hazardous and non-hazardous drinkers.  This MANOVA was 
conducted to explore the relationship of LOC to hazardous alcohol use as per 
the exploratory aims of the study.  The assumptions underlying MANOVA 
were examined prior to testing as before.  Mahalanobis distance indicated that 
the assumption of multivariate normality was violated in this instance.  
However, MANOVA is robust to the effect of outliers provided the cases are 
 Alcohol Group   
 Hazardous Non-Hazardous   
 M SD M SD 2* p* 
SR 12.22 4.03 10.26 4.41 .049 <.001 
SP 12.06 5.19 10.98 5.32 .010 ns 
PA 29.19 5.82 30.00 6.01 .004 ns 
NA 22.54 5.62 21.04 5.35 .018 <.01 
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not too extreme and the sample size is reasonable (Pallant, 2001).  Examination 
of Box‟s M test of equality of covariance matrices showed that the assumption 
of homogeneity of variance-covariance matrices was not met using this 
criterion.  In large samples, Box‟s M tends to be too strict (Pallant, 2001).  
Nevertheless, Tabachnick and Fidell (2001) suggest using Pillai‟s criterion as 
opposed to Wilk‟s lambda when this assumption is violated.  Levene‟s test of 
equality of error variances indicated that the assumption of equality of variance 
for LOC-Cha was violated.  This was adjusted for by setting a more 
conservative alpha level (.01) for determining the significance of this variable 
in the univariate F-test.  A Bonferroni adjustment was used to set a more 
stringent alpha value (.017) by which to evaluate significant differences for the 
other variables (Pallant, 2001).  All of the remaining assumptions underlying 
MANOVA were met.     
Results from the analysis indicated that there was no significant 
multivariate effect of LOC on drinking behaviour, Pillai‟s trace = .002, F 
(3,461) = .303, p = .82, 2 = .002.  The means, standard deviations, effect sizes 
and probabilities associated with the MANOVA analysis are presented in Table 
9. 
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Table 9 
Means, Standard Deviations, Effect Sizes, and Probabilities Associated with 
MANOVA Comparing Hazardous and Non-Hazardous Alcohol Users on LOC 
Note * Effect size and probability associated with univariate ANOVA. 
N = 465 
 
Finally, a MANOVA was conducted to explore differences in positive 
and negative AOEs between hazardous and non-hazardous drinkers.  This 
MANOVA was conducted to test the hypothesis that hazardous alcohol use 
would be associated with higher levels of positive AOEs and to explore the 
relationship of negative AOEs to hazardous alcohol use as per the exploratory 
aims of the study.  Prior to testing, the assumptions underlying MANOVA were 
examined.  The assumption of homogeneity of variance-covariance matrices 
was not met in this instance.  Therefore, Pillai‟s criterion was used to evaluate 
multivariate significance (Tabachnick & Fidell, 2001).  Levene‟s test of 
equality of error variances indicated that the assumption of equality of variance 
for DEQ-TPE was violated.  This was adjusted for by setting a more 
conservative alpha level (.01) for determining the significance of this variable 
in the univariate F-test.  A Bonferroni adjustment was used to set a more 
stringent alpha value (.025) by which to evaluate significant differences for the 
 Alcohol Group   
 Hazardous Non-Hazardous   
 M SD M SD 2* p* 
LOC-Int 33.26 6.51 33.64 5.91 .001 ns 
LOC-Pow 17.68 8.31 17.71 8.11 .000 ns 
LOC-Cha 17.68 7.17 18.05 8.70 .001 ns 
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other variables (Pallant, 2001).  No further violation of the assumptions of 
MANOVA were detected.    
Results from the analysis indicated a significant multivariate effect of 
AOEs on drinking behaviour, Pillai‟s trace = .27, F (2,462) = 84.00, p<.001, 2 
= .27.  Univariate tests demonstrated a reliable group difference in both 
negative AOEs, F (1,463) = 7.71, p<.01, 2 = .02, and positive AOEs, F (1,463) 
= 167.01, p<.001, 2 = .27.  Inspection of the mean scores indicated that 
hazardous drinkers reported higher levels of negative AOEs (M=1.48, SD=0.13) 
than non-hazardous drinkers (M=1.44, SD=0.14).  Hazardous drinkers also 
reported higher levels of positive AOEs (M=72.12, SD=7.85) than non-
hazardous drinkers (M=60.01, SD=11.28).  The means, standard deviations, 
effect sizes and probabilities associated with the MANOVA analysis are 
presented in Table 10. 
 
Table 10 
Means, Standard Deviations, Effect Sizes, and Probabilities Associated with 
MANOVA Comparing Hazardous and Non-Hazardous Alcohol Users on AOEs 
Note * Effect size and probability associated with univariate ANOVA. 
N = 465 
 
 Alcohol Group   
 Hazardous Non-Hazardous   
 M SD M SD 2* p* 
DEQ-NC 1.48 0.13 1.44 0.14 .02 <.01 
DEQ-TPE 72.12 7.85 60.01 11.28 .27 <.001 
108 
 
 
Differences Between Hazardous and Non-Hazardous Cannabis Users 
and Between Cannabis Users and Cannabis Non-Users 
In order to test for differences between hazardous and non-hazardous 
cannabis users, and between cannabis users and cannabis non-users on SR, SP, 
LOC, COEs, and affect, a further series of MANOVAs were conducted.  The 
first MANOVA in this series examined the differences between hazardous and 
non-hazardous level cannabis users in relation to SR, SP, and affect.  The first 
MANOVA was conducted to test the hypothesis that hazardous cannabis use 
would be associated with higher levels of SR and to explore the relationship of 
SP and affect to hazardous cannabis use as per the exploratory aims of the 
study.     
The assumptions underlying MANOVA were examined prior to running 
the analysis.  Interpretation of Box‟s M test of equality of covariance matrices 
showed that the assumption of homogeneity of variance-covariance matrices 
was violated in this instance and Pillai‟s criterion was therefore used to evaluate 
the multivariate tests (Tabachnick & Fidell, 2001).  Levene‟s test of equality of 
error variances indicated that the assumption of equality of variance for PA was 
violated.  This was adjusted for by setting a more conservative alpha level (.01) 
for determining the significance of this variable in the univariate F-test.  In 
order to reduce the risk of making a Type I error, a Bonferroni adjustment was 
used to set a more stringent alpha value (.0125) by which to evaluate the 
significance of any differences found for the other variables in the analysis.  
There were no further violations of the assumptions underlying MANOVA.   
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Results from the analysis indicated a significant multivariate effect of 
SP, SR, and affect on cannabis use behaviour, Pillai‟s trace = .07, F (4,304) = 
5.76, p<.001, 2 = .07.  Univariate tests demonstrated reliable group differences 
in SR, F (1,307) = 13.20, p<.001, 2 = .04, but no other significant group 
differences.  Inspection of the mean scores indicated that hazardous cannabis 
users reported higher levels of SR (M=12.39, SD=4.23) than non-hazardous 
cannabis users (M=10.42, SD=4.35).  The means, standard deviations, effect 
sizes and probabilities associated with the MANOVA analysis are presented in 
Table 11. 
 
Table 11 
Means, Standard Deviations, Effect Sizes, and Probabilities Associated with 
MANOVA Comparing Hazardous Cannabis Users and Non-Hazardous 
Cannabis Users on SR, SP, and Affect 
Note * Effect size and probability associated with univariate ANOVA. 
N = 309 
 
The previous analysis was repeated with groups of cannabis users and 
cannabis non-users to explore differences in SR, SP, and affect between these 
 Cannabis Group   
 Hazardous Non-Hazardous   
 M SD M SD 2* p* 
SR 12.39 4.23 10.42 4.35 .041 <.001 
SP 11.02 5.39 11.53 5.37 .002 ns 
PA 28.90 4.48 29.87 6.28 .006 ns 
NA 22.93 5.38 21.74 5.43 .010 ns 
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groups. Prior to conducting the MANOVA, assumptions underlying the 
analysis were examined, and demonstrated that there were no violations of 
these assumptions.  In order to reduce the risk of making a Type I error, a 
Bonferroni adjustment was used to set a more stringent alpha value (.0125) by 
which to evaluate significant differences.   
Results from the analysis indicated a significant multivariate effect of 
SP, SR, and affect on cannabis use, Wilks‟ lambda = .89, F (4,304) = 9.66, 
p<.001, 2 = .11.  Univariate tests demonstrated reliable group differences in 
SR, F (1,307) = 16.22, p<.001, 2 = .05, but no other significant differences 
between cannabis users and non-users.  Inspection of the mean scores indicated 
that cannabis users reported higher levels of SR (M=12.08, SD=4.39) than 
cannabis non-users (M=10.10, SD=4.21).  The means, standard deviations, 
effect sizes and probabilities associated with the MANOVA analysis are 
presented in Table 12. 
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Table 12 
Means, Standard Deviations, Effect Sizes, and Probabilities Associated with 
MANOVA Comparing Cannabis Users and Cannabis Non-Users on SR, SP, 
and Affect 
Note * Effect size and probability associated with univariate ANOVA. 
N = 309 
  
A further MANOVA was conducted to explore differences in LOC 
between hazardous and non-hazardous cannabis users.  This MANOVA was 
conducted to explore the relationship of LOC to hazardous cannabis use as per 
the exploratory aims of the study.  The assumptions underlying MANOVA 
were examined prior to testing.  Mahalanobis distance indicated that the 
assumption of multivariate normality was violated in this instance.  However, it 
was determined that in this instance the MANOVA was robust to the violation 
of this assumption as the cases were not too extreme and that the sample size 
was reasonable (Pallant, 2001).  No further assumption violations were 
detected.  A Bonferroni adjustment was used to set a more stringent alpha value 
(.017) by which to evaluate significant differences for the other variables 
(Pallant, 2001).   
 Cannabis Group   
 Users Non-Users   
 M SD M SD 2* p* 
SR 12.08 4.39 10.10 4.21 .050 <.001 
SP 10.93 5.37 11.76 5.36 .006 ns 
PA 28.78 5.22 30.26 6.22 .016 ns 
NA 22.74 5.63 21.55 5.22 .012 ns 
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Results from the analysis indicated that there was no significant 
multivariate effect of LOC on cannabis use behaviour, Wilks‟ lambda = .99, F 
(3,305) = 1.23, p = .30, 2 = .01.  The means, standard deviations, effect sizes 
and probabilities associated with the MANOVA analysis are presented in Table 
13. 
 
Table 13 
Means, Standard Deviations, Effect Sizes, and Probabilities Associated with 
MANOVA Comparing Hazardous and Non-Hazardous Cannabis Users on LOC 
Note * Effect size and probability associated with univariate ANOVA. 
N = 309 
 
A second MANOVA was conducted to explore differences in LOC, this 
time between cannabis users and cannabis non-users.  Prior to testing, the date 
was examined for violations of the assumptions underlying MANOVA 
Mahalanobis distance indicated that the assumption of multivariate normality 
was violated in this instance.  However, as before MANOVA was considered to 
be robust to this violation given the sample size and the extent of outlier 
extremity (Pallant, 2001).  All of the remaining assumptions were met in this 
 Cannabis Group   
 Hazardous Non-Hazardous   
 M SD M SD 2* p* 
LOC-Int 34.27 5.64 33.05 6.26 .008 ns 
LOC-Pow 17.61 8.55 17.88 8.08 .000 ns 
LOC-Cha 16.81 7.61 17.99 8.01 .005 ns 
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instance.  A Bonferroni adjustment was used to set a more stringent alpha value 
(.017) to evaluate significant differences (Pallant, 2001).   
Results from the analysis indicated that there was no significant 
multivariate effect of LOC on cannabis use, Wilks‟ lambda = .99, F (3,305) = 
0.61, p = .61, 2 = .006.  The means, standard deviations, effect sizes and 
probabilities associated with the MANOVA analysis are presented in Table 14. 
 
Table 14 
Means, Standard Deviations, Effect Sizes, and Probabilities Associated with 
MANOVA Comparing Cannabis Users and Cannabis Non-Users on LOC 
Note * Effect size and probability associated with univariate ANOVA. 
N = 309 
 
A further MANOVA was conducted to explore differences in positive 
and negative COEs between hazardous and non-hazardous cannabis users.  This 
MANOVA was conducted to test the hypothesis that hazardous cannabis use 
would be associated with higher levels of positive COEs and to explore the 
relationship of negative COEs to hazardous cannabis use as per the exploratory 
aims of the study.  The assumptions underlying MANOVA were examined 
prior to testing.  Mahalanobis distance indicated that the assumption of 
 Cannabis Group   
 User Non-User   
 M SD M SD 2* p* 
LOC-Int 33.51 5.86 33.31 6.32 .000 ns 
LOC-Pow 18.46 8.60 17.27 7.85 .005 ns 
LOC-Cha 17.86 7.78 17.47 8.02 .001 ns 
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multivariate normality was violated in this instance.  However the MANOVA 
was deemed to be robust to the violation of multivariate normality given the 
sample size and the nature of the outlying cases (Pallant, 2001).  Examination 
of Box‟s M test of equality of covariance matrices showed that the assumption 
of homogeneity of variance-covariance matrices was not met.  Therefore, 
Pillai‟s criterion was used to evaluate multivariate significance (Tabachnick & 
Fidell, 2001).  Levene‟s test of equality of error variances indicated that the 
assumption of equality of variance for CEQ-NC was violated.  This was 
adjusted for by setting a more conservative alpha level (.01) for determining the 
significance of this variable in the univariate F-test.  A Bonferroni adjustment 
was used to set a more stringent alpha value (.025) by which to evaluate 
significant differences for the other variables (Pallant, 2001).  No further 
violations of the assumptions were noted.    
Results from the analysis indicated a significant multivariate effect of 
COEs on cannabis use, Pillai‟s trace = .07, F (2,306) = 11.33, p<.001, 2 = .07.  
Univariate tests demonstrated a reliable group difference in positive COEs, F 
(1,307) = 17.63, p<.001, 2 = .05.  Inspection of the mean scores indicated that 
hazardous cannabis users reported higher levels of positive COEs (M=58.67, 
SD=9.94) than non-hazardous cannabis users (M=53.49, SD=9.80).  The means, 
standard deviations, effect sizes and probabilities associated with the 
MANOVA analysis are presented in Table 15. 
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Table 15 
Means, Standard Deviations, Effect Sizes, and Probabilities Associated with 
MANOVA Comparing Hazardous and Non-Hazardous Cannabis Users on 
COEs 
Note * Effect size and probability associated with univariate ANOVA. 
N = 309 
 
Lastly, a MANOVA was conducted to explore differences in positive 
and negative COEs between cannabis users and cannabis non-users.  The 
assumptions underlying MANOVA were examined prior to conducting the 
analysis.  Once again, Mahalanobis distance indicated that the assumption of 
multivariate normality was violated in this instance.  Given the reasonable 
sample size and the nature of the outlying cases, the MANOVA was considered 
to be robust to the violation of this assumption (Pallant, 2001).  Examination of 
Box‟s M test of equality of covariance matrices showed that the assumption of 
homogeneity of variance-covariance matrices was not met.  Therefore, Pillai‟s 
criterion was used to evaluate multivariate significance for this analysis 
(Tabachnick & Fidell, 2001).  Levene‟s test of equality of error variances 
indicated that the assumption of equality of variance for CEQ-NC was violated.  
Therefore, a more conservative alpha level (.01) was set for determining the 
significance of this variable in the univariate F-test.  A Bonferroni adjustment 
 Cannabis Group   
 Hazardous Non-Hazardous   
 M SD M SD 2* p* 
CEQ-NC 1.49 0.14 1.50 0.17 .001 ns 
CEQ-TPE 58.67 9.94 53.49 9.80 .054 <.001 
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was used to set a more stringent alpha value (.025) by which to evaluate further 
significant differences (Pallant, 2001).  There were no further assumption 
violations for this analysis.    
Results from the analysis indicated a significant multivariate effect of 
COEs on cannabis use, Pillai‟s trace = .06, F (2,306) = 9.57, p<.001, 2 = .06.  
Univariate tests demonstrated a reliable group difference in positive COEs, F 
(1,307) = 15.27, p<.001, 2 = .05.  Examination of the mean scores indicated 
that cannabis users reported higher levels of positive COEs (M=57.41, 
SD=10.36) than cannabis non-users (M=53.00, SD=9.45).  The means, standard 
deviations, effect sizes and probabilities associated with the MANOVA 
analysis are presented in Table 16. 
 
Table 16 
Means, Standard Deviations, Effect Sizes, and Probabilities Associated with 
MANOVA Comparing Cannabis Users and Cannabis Non-Users on COEs 
Note * Effect size and probability associated with univariate ANOVA. 
N = 309 
 
 
 
 Cannabis Group   
 Users Non-Users   
 M SD M SD 2* p* 
CEQ-NC 1.49 0.15 1.50 0.17 .000 ns 
CEQ-TPE 57.41 10.36 53.00 9.45 .047 <.001 
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Prediction of Alcohol Use Behaviour 
In line with the exploratory aim of examining which of the predictor 
variables in the current study would be the most important predictor of alcohol 
use behaviour, a standard multiple regression analysis was conducted to explore 
the prediction of alcohol use patterns, as measured by the AUDIT.  The 
predictor variables in the analysis were SR, SP, LOC, AOEs, and affect.  Given 
that the hypotheses being tested were directed toward the relationship between 
global positive AOEs and global negative AOEs with alcohol use patterns, the 
remaining DEQ subscales were not included in the analysis.   
Prior to running the analysis, the assumptions of multiple regression 
analyses were checked.  Tabachnick and Fidell (2001) suggest that the ratio of 
cases to IVs must be substantial in order to avoid a perfect and therefore 
meaningless solution.  The authors recommended rule of thumb regarding 
sample size is a sample size greater than or equal to 50 + 8m, where m is the 
number of independent variables.  By this criteria, a sample size of 122 would 
be required for the analysis.  The required sample size assumption was 
therefore met.  Multivariate outliers were screened for statistically using 
Mahalanobis distance, and two multivariate outliers were detected.  These 
outliers were retained as they were considered to represent a segment of the 
population and thus removal of these outliers would decrease generalisability of 
the results (Hair et al., 1998).  Multicollinearity diagnostics indicated that this 
assumption was met.  Examination of the normal probability plot and the 
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residuals scatterplot showed that the assumptions of normality, linearity, 
independence of errors and homoscedasticity were all met.   
The results of the multiple regression analysis are shown in Table 17, 
and indicate that the model significantly predicted alcohol use patterns, F (9, 
455) = 36.28, p<.001.  Overall, the model accounted for 41.8% of the variance 
in alcohol use patterns.  Positive AOEs and SR emerged as the only significant 
predictors of alcohol use patterns in this model, and positive AOEs made the 
strongest unique contribution to the prediction of alcohol use behaviour.         
 
Table 17 
Squared Semi-Partial Correlation, Standardised and Unstandardised Beta 
Coefficients, Standard Error, and Significance Associated With Prediction of 
Alcohol Use Patterns 
Predictor  B SE B β Sr
2 
SR  .05  .011  .17***    .025 
SP -.01  .010 -.05    .002 
LOC-Int -.01  .008 -.06    .003 
LOC-Pow -.01  .007 -.06    .002 
LOC-Cha -.01  .007 -.05    .001 
PA -.01  .008 -.04    .001 
NA  .02  .009  .07    .004 
DEQ-NC -.07  .349 -.01  >.000 
DEQ-TPE  .06  .004  .58***    .297 
N = 465            
* p < .05; ** p < .01; ***p<.001 
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Prediction of Cannabis Use and Cannabis Use Behaviour 
Given the categorical nature of the CUDIT, logistic regression analysis 
was conducted to explore the prediction of cannabis use patterns by SR, SP, 
LOC, COEs, and affect in accordance with the exploratory aim of examining 
which of the predictor variables would be the most important predictor of 
cannabis use behaviour.  Given that the analyses were directed toward the 
relationship between global positive COEs and global negative COEs with 
cannabis use patterns, the remaining CEQ subscales were not included in the 
analysis. 
An initial logistic regression was conducted to explore the prediction of 
hazardous versus non-hazardous use by the variables of interest.  Prior to 
running the analyses, the principal assumptions underlying logistic regression 
were tested (Hair et al., 1998).  Sample size for a logistic regression should be 
at least 20 observations per group, which would suggest a sample size of 180 
for the analysis (Hair et al., 1998).  In this case, the sample size of 309 ensures 
that the assumption of sample size is met.  The assumptions of normality and 
linearity were met and there was no evidence of multicollinearity.  A Box‟s M 
test of equality of covariance matrices was conducted to assess for the 
assumption of equal covariance.  The results of this test indicated that the 
assumption of equal covariance was met.  Table 18 displays the results of the 
logistic regression analysis, including the logistic regression coefficient, Wald 
test and associated p-value, and the odds-ratio.  
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Results of the analysis indicated that the model significantly predicted 
the probability of being a hazardous cannabis user ( (9) = 46.18, p<.001).  
The model accounted for 19.9% of the variation in the probability of being a 
hazardous cannabis user (Nagelkerke R Square = .199).  Examination of the 
classification table revealed that overall the model had a classification accuracy 
of 75.4% for predicting the probability of being a hazardous cannabis user.  The 
model appeared to be better able to predict the probability of being a non-
hazardous cannabis user (92.7% accuracy) than the probability of being a 
hazardous cannabis user (32.6% accuracy).  Results from the regression 
indicated that SR was a significant predictor of the probability of being a 
hazardous cannabis user (Wald (1) = 7.32, p<.01, Odds Ratio = 1.10).  Of the 
other predictors in the model, the probability of being a hazardous cannabis 
user was also significantly predicted by PA (Wald (1) = 7.10, p<.01, Odds Ratio 
= 0.93), NA (Wald (1) = 8.99, p<.01, Odds Ratio = 1.10), and positive COEs 
(Wald (1) = 14.79, p<.001, Odds Ratio = 1.07).  Positive COEs made the most 
unique contribution to the prediction of hazardous cannabis use, indicating that 
expectancies regarding the positive aspects of engaging in cannabis use were 
the best predictor of hazardous cannabis use in the current sample.
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Table 18 
Regression Coefficient, Wald Test, and Odds-Ratio Associated with Prediction of Hazardous and Non-Hazardous 
Cannabis Use 
 B SE B Wald p Odds Ratio 95% Confidence Interval 
      Lower Bound Upper Bound 
SR .09 .03 7.32 <.01 1.10 1.03 1.17 
SP -.04 .03 1.49 ns 0.96 0.91 1.02 
LOC-Int .03 .02 1.47 ns 1.03 0.98 1.08 
LOC-Pow -.03 .02 1.51 ns 0.97 0.93 1.02 
LOC-Cha -.02 .02 0.58 ns 0.98 0.94 1.03 
PA -.08 .03 7.10 <.01 0.93 0.88 0.98 
NA .09 .03 8.99 <.01 1.10 1.03 1.17 
CEQ-NC -1.77 .97 3.31 ns 0.17 0.03 1.15 
CEQ-TPE .06 .02 14.79 <.001 1.07 1.03 1.10 
N = 309  
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A further logistic regression was conducted to explore the prediction of 
cannabis use and cannabis non-use by SR, SP, LOC, COEs, and affect.  Prior to 
running the analyses, the principal assumptions underlying logistic regression 
were tested as before.  All of the assumptions were deemed to have been met 
for this analysis.  Table 19 displays the results of the logistic regression 
analysis, including the logistic regression coefficient, Wald test and associated 
p-value, and the odds-ratio. 
Results of the analysis indicated that the model significantly predicted 
the probability of being a cannabis user ( (9) = 51.13, p<.001).  The model 
accounted for 20.4% of the variation in probability of being a cannabis user 
(Nagelkerke R Square = .204).  Examination of the classification table revealed 
that overall the model had a classification accuracy of 68.0% for predicting the 
probability of being a cannabis user or cannabis non-user.  The model appeared 
to be more accurate at predicting the probability of being a cannabis non-user 
(77.1% accuracy) than the probability of being a cannabis user (56.8% 
accuracy).  Results from the regression indicated that the probability of being a 
cannabis user was significantly predicted by SR (Wald (1) = 9.01, p<.01, Odds 
Ratio = 1.10), SP (Wald (1) = 8.77, p<.01, Odds Ratio = 0.92), PA (Wald (1) = 
11.79, p<.01, Odds Ratio = 0.92), NA (Wald (1) = 11.56, p<.01, Odds Ratio = 
1.10), and positive COEs (Wald (1) = 12.25, p<.001, Odds Ratio = 1.05).  
Positive COEs made the strongest unique contribution to the prediction of 
cannabis use status. 
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Table 19 
Regression Coefficient, Wald Test, and Odds-Ratio Associated with Prediction of Cannabis Use and Cannabis Non-
Use 
 B SE B Wald p Odds 
Ratio 
95% Confidence Interval 
      Lower Bound Upper Bound 
SR .09 .03 9.01 <.01 1.10 1.03 1.17 
SP -.09 .03 8.77 <.01 0.92 0.87 0.97 
LOC-Int .00 .02 0.00 ns 1.00 0.96 1.04 
LOC-Pow .00 .02 0.00 ns 1.00 0.96 1.04 
LOC-Cha -.00 .02 0.01 ns 1.00 0.96 1.04 
PA -.09 .03 11.79 <.01 0.92 0.87 0.96 
NA .10 .03 11.56 <.01 1.10 1.04 1.16 
CEQ-NC -1.32 .88 2.25 ns 0.27 0.05 1.50 
CEQ-TPE .05 .02 12.25 <.001 1.05 1.02 1.08 
N = 309 
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Test of Moderation of the Relationship Between Sensitivity to Reward 
and Alcohol Use Patterns 
 In order to address the exploratory aim of investigating the moderating 
effect of levels of SP on the relationship of SR to alcohol use a multiple 
regression analysis was conducted.  Moderation was assessed using the 
guidelines proposed by Frazier, Tix, and Barron (2004).  This involved 
standardising the predictor and moderator variables, creating a product term by 
multiplying together the standardised predictor and the standardised moderator, 
and structuring a hierarchical multiple regression.  The predictor, SR, was 
entered in the first step.  The moderator, SP, was entered in the second step.  
The product of SP and SR was entered in the final step.   
Prior to testing, the assumptions underlying multiple regression were 
examined.  Mahalanobis distance was used to screen for multivariate outliers, 
and resulted in the identification of seven multivariate outliers.  Three of these 
outliers were removed from the analysis.  It was decided to retain the remaining 
outliers as they were considered to represent a segment of the population, and 
removal of these outliers would decrease the generalisability of the results (Hair 
et al., 1998).  Multicollinearity diagnostics indicated that this assumption was 
met.  The assumptions of normality, linearity, independence of errors, 
homoscedasticity, and sample size were all met. 
The results of the hierarchical multiple regression are depicted in Table 
20.  The final model which includes the predictor, the moderator, and the 
product of these two variables was significant, F (3, 458) = 17.84, p<.001.  
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However, SR was the only significant predictor of AUDIT scores, indicating 
that there is no moderating effect of SP on the relationship between SR and 
AUDIT scores (Baron & Kenny, 1986). 
 
Table 20 
 
Squared Semi-partial Correlation, Standardised and Unstandardised Beta 
Coefficients, Standard Error, and Significance Associated With Moderation of 
the Relationship Between SR and Alcohol Use Patterns 
 B SE B β Sr
2 
Equation 1     
SR – AUDIT 
  
.38 .05       .32*** .101 
Equation 2     
SR – AUDIT .38 .05       .31*** .097 
SP – AUDIT 
  
.07 .05 .06 .004 
Equation 3     
SR – AUDIT .38 .05       .31*** .097 
SP – AUDIT .07 .05 .06 .004 
Product SR/SP – AUDIT 
 
.01 .05 .01 .000 
N = 462            
* p < .05; ** p < .01; ***p<.001 
   
Test of Moderation of the Relationship Between Sensitivity to Reward 
and Cannabis Use Patterns  
In order to address the exploratory aim of investigating the moderating 
effect of levels of SP on the relationship of SR to cannabis use, logistic 
regression analyses were conducted to allow for a dichotomous dependent 
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variable.  Two sets of analyses were conducted.  The first used the hazardous 
versus non-hazardous cannabis use dichotomy.  The second used the cannabis 
use versus cannabis non-use dichotomy.  Moderation was again assessed using 
the guidelines proposed by Frazier et al. (2004).  The predictor and moderator 
variables were first standardised and a product term was created by multiplying 
together the standardised predictor and the standardised moderator.  These 
variables were then entered into a logistic regression.  The predictor, SR, was 
entered in the first step.  The moderator, SP, was entered in the second step.  
The product of SP and SR was entered in the final step. 
Prior to conducting the first logistic regression analysis, the data was 
assessed for violations of the assumptions underlying this statistical technique.  
None of the assumptions underlying logistic regression were violated in this 
instance.  Table 21 displays the results of the logistic regression analysis.  
Results from the final regression equation indicate that the model which 
includes the predictor, the moderator, and the product of these two variables 
was significant, ( (3) = 15.57, p<.01).  As the models were nested, the initial 
 values were subtracted from the final  value to give an indication of the 
significance of the change in the amount of variance when the interaction term 
was entered into the model.  This value was evaluated against critical values of 
, which indicated that the addition of an interaction term did not significantly 
add to the predictive power of the previous model.  The results also indicated 
that SP, and the interaction of SR and SP did not significantly predict hazardous 
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cannabis use, indicating no moderating effect of SP on the relationship between 
SR and the CUDIT (Baron & Kenny, 1986). 
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Table 21 
Regression Coefficient, Wald Test, and Odds-Ratio Associated with Moderation of the Relationship Between SR and 
Hazardous Cannabis Use 
 B SE B Wald p Odds Ratio 95% Confidence Interval 
      Lower Bound Upper Bound 
Equation 1        
SR – CUDIT 
  
  .46 .13 12.24 <.001 1.58 1.22 2.05 
Equation 2        
SR – CUDIT  .47 .13 12.84 <.001 1.60 1.24 2.08 
SP – CUDIT 
  
-.14 .13 1.20 ns 0.87 0.67 1.12 
Equation 3        
SR – CUDIT  .48 .13 13.10 <.001 1.62 1.25 2.10 
SP – CUDIT -.15 .13 1.26 ns 0.86 0.67 1.12 
Product SR/SP – 
CUDIT 
 
 .16 .13 1.54 ns 1.18 0.91 1.52 
N = 309 
129 
 
Prior to conducting the second logistic regression with the cannabis use 
and cannabis non-use dichotomy of the CUDIT, the data was assessed for 
violations of the assumptions underlying this statistical technique.  As before, 
none of the assumptions underlying logistic regression were violated in this 
analysis.  Table 22 displays the results of the logistic regression analysis.   
Results from the final regression equation indicate that the model which 
includes SR, SP, and the product of these two variables was significant, ( (3) 
= 20.12, p<.001).  However, as the models were nested, critical values of 
were inspected and these indicated that the addition of an interaction term in 
the final model did not significantly add to the predictive power of the previous 
models.  Furthermore, the results indicated that SP, and the interaction of SR 
and SP did not significantly predict hazardous cannabis use, demonstrating no 
moderating effect of SP on the relationship between SR and the CUDIT (Baron 
& Kenny, 1986). 
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Table 22 
Regression Coefficient, Wald Test, and Odds-Ratio Associated with Moderation of the Relationship Between SR and 
Cannabis Use Status 
 B SE B Wald p Odds Ratio 95% Confidence Interval 
 Lower Bound Upper Bound 
Equation 1        
SR – CUDIT 
  
 .47 .12 14.84 <.001 1.60 1.26 2.03 
Equation 2        
SR – CUDIT  .49 .12 15.96 <.001 1.63 1.28 2.07 
SP – CUDIT 
  
-.21 .12 2.99 ns 0.81 0.64 1.03 
Equation 3        
SR – CUDIT  .50 .12 16.14 <.001 1.65 1.29 2.10 
SP – CUDIT -.19 .12 2.54 ns 0.83 0.65 1.05 
Product SR/SP – CUDIT 
 
 .14 .12 1.29 ns 1.15 0.90 1.47 
N = 309 
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Test of Mediation of the Relationship Between Sensitivity to Reward and 
Alcohol Use Patterns 
In order to test the hypothesis that the relationship of SR to alcohol use 
patterns would be mediated by positive AOEs, a series of regression analyses 
were conducted.  Mediational analyses were conducted in accordance with the 
guidelines proposed by Baron and Kenny (1986), the most widely used method 
for assessing mediation effects (MacKinnon, Fairchild, & Fritz, 2007).  The 
Sobel (1982) test was used to determine the significance of the mediation 
effect.  Prior to commencement of the analyses, the assumptions underlying 
multiple regression were tested.  Examination of Mahalanobis distance resulted 
in the identification of one multivariate outlier.  This outlier was subsequently 
retained as inspection of the scores for this outlier indicated that the case was 
likely to represent a segment of the population, and thus removal of the case 
would decrease the generalisability of the results (Hair et al., 1998).  The 
required sample size assumption was met.  All observations were deemed to be 
independent of one another.  Examination of the residuals scatterplots 
established that the assumptions of linearity, normal distribution of residuals 
and homoscedasticity were all met.  In addition, examination of the correlations 
between the variables indicated non-multicollinearity. 
Three regression equations were subsequently estimated.  In the first 
equation, DEQ-TPE (the mediator) was regressed on SR (the independent 
variable).  In the second equation, the AUDIT (the dependent variable) was 
regressed on SR (the independent variable).  And finally in the third equation, 
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the AUDIT (the dependent variable) was regressed on both SR (the independent 
variable) and DEQ-TPE (the mediator).  Results from the first regression 
indicated that SR was significantly related to positive AOEs (F (1,463) = 41.69, 
p<.001).  SR accounted for 8.3% of the variance in positive alcohol outcome 
expectancies.   Results from the second regression indicated that SR was 
significantly related to alcohol use (F (1,463) = 50.81, p<.001).  SR accounted 
for 9.9% of the variance in alcohol use.  Thus, the first two criteria for 
mediation were met.  In the final regression equation, where positive AOEs 
were entered into the model, the association between SR and alcohol use was 
reduced, as evidenced by a reduction in the value of the coefficients, suggesting 
partial mediation.  Table 23 presents the squared semi-partial correlations, 
standardised and unstandardised Beta coefficients, standard error and 
significance for each of the regression equations.  A Sobel test of the 
significance of the mediation was conducted and this test revealed significant 
mediation (z = 6.71, p<.001).  Figure 4 displays a graphical description of the 
mediation model tested above. 
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Table 23 
 
Squared Semi-partial Correlation, Standardised and Unstandardised Beta 
Coefficients, Standard Error, and Significance Associated With Mediation of  
the Relationship Between SR and Alcohol Use Patterns   
 B SE B β Sr
2 
Equation 1 
 
    
SR – AOEs 
 
.77 .119 .29*** .08 
Equation 2 
 
    
SR – AUDIT 
 
.09 .012 .31*** .10 
Equation 3 
 
    
SR – AUDIT 
 
.04 .010 .15*** .02 
AOEs – AUDIT 
 
.06 .004 .58*** .30 
N = 465            
* p < .05; ** p < .01; ***p<.001 
 
 
 
 
 
 
 
                       .29***  .58*** 
 
 
 
 
 
    
.31***     .15*** 
 
 
Figur 4.  Mediational Model for Positive Alcohol Outcome Expectancies 
Note *p<.05  **p<.01  ***p<.001;  Numbers in bold face type = estimate for indirect effect 
when expectancies are included in the model.  Numbers in plain type = direct effects. 
_______________________________________________________________ 
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Test of Mediation of the Relationship Between Sensitivity to Reward and 
Cannabis Use Patterns 
 In order to test the hypothesis that the relationship of SR to cannabis use 
patterns would be mediated by positive COEs, a combination of standard 
regression and logistic regression was employed to accommodate the 
dichotomous nature of the dependent variable.  The structuring of the equations 
was consistent with the test of mediation performed for the AUDIT data, and 
consistent with the guidelines proposed by Frazier et al. (2004).  Evaluation of 
the significance of the mediation effect was again tested using the Sobel (1982) 
test.  The first series of regressions tested for mediation of the relationship 
between SR and hazardous cannabis users versus non-hazardous cannabis 
users.  Prior to commencement of the analyses, the assumptions underlying 
standard regression were evaluated.  All of the assumptions underlying multiple 
regression were met in this instance.  The assumptions underlying logistic 
regression were also tested, and all of the assumptions were deemed to have 
been met.   
Three equations were estimated for the purposes of assessing mediation.  
In the first equation, CEQ-TPE (the mediator) was regressed on SR (the 
independent variable).  In the second equation, the CUDIT (the dependent 
variable) was regressed on SR (the independent variable).  And finally in the 
third equation, the CUDIT (the dependent variable) was regressed on both SR 
(the independent variable) and CEQ-TPE (the mediator).  Results from the first 
regression indicated that SR was significantly related to positive COEs (F 
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(1,307) = 12.77, p<.001).  SR accounted for 4% of the variance in positive 
COEs.   Results from the second regression indicated that SR was significantly 
related to cannabis use ( (1) = 12.83, p<.001).  SR accounted for 5.8% of the 
variance in cannabis use.   In the final equation, the model which included 
COEs and SR was significant ( (2) = 25.50, p<.001).  When positive COEs 
were entered into the model, the association between SR and cannabis use was 
still significant, but inspection of the coefficients indicated the relationship was 
reduced, suggesting partial mediation.  Examination of critical values of 
suggested that the addition of COEs to the model containing only SR in the 
previous step significantly added to the predictive ability of the model (p<.001).  
Table 24 presents results of the mediation analysis.  A Sobel test of the 
significance of the mediation was conducted and this test revealed significant 
mediation (z = 2.89, p<.01).  Figure 5 displays a graphical description of the 
mediation model tested above. 
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Table 24 
 
Squared Semi-partial Correlation, Standardised and Unstandardised Beta Coefficients, Standard Error, Wald 
Statistic, Odds Ratio, and Significance Associated With Mediation of the Relationship Between SR and Hazardous 
Cannabis Use  
 B SE B β Sr
2 Wald Odds Ratio 95% Confidence Interval for 
Odds Ratio 
 Lower Bound Upper Bound 
Equation 1 
 
        
SR – COEs 
 
.46 .13 .20*** .04     
Equation 2 
 
        
SR – CUDIT 
 
.10 .03    12.24*** 1.11 1.05 1.18 
Equation 3 
 
        
SR – CUDIT 
 
.09 .03   7.71** 1.09 1.03 1.16 
COEs – CUDIT 
 
.05 .01    11.60*** 1.05 1.02 1.08 
N = 309            
* p < .05; ** p < .01; ***p<.001 
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Figure 5.  Mediational Model for Positive Cannabis Outcome Expectancies and 
Cannabis Use Patterns 
Note *p<.05  **p<.01  ***p<.001;  Numbers in bold face type = estimate for indirect effect 
when expectancies are included in the model.  Numbers in plain type = direct effects.  
Unstandardised coefficients are displayed. 
_______________________________________________________________ 
 
 
Testing of the mediation of the relationship between SR and cannabis 
use patterns, using the cannabis users and cannabis non-users dichotomy, was 
assessed using the same methods as the previous mediation analysis.  Prior to 
conducting the analyses, the assumptions underlying standard regression and 
logistic regression were evaluated.  None of the assumptions underlying 
standard regression or logistic regression were violated.   
Results from the first regression indicated that SR was significantly 
related to positive COEs (F (1,307) = 12.77, p<.001).  SR accounted for 4% of 
the variance in positive cannabis outcome expectancies.   Results from the 
second regression indicated that SR was significantly related to cannabis use 
( (1) = 15.80, p<.001).  SR accounted for 6.7% of the variance in cannabis 
use.   In the final equation, the model which included COEs and SR was 
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significant ( (2) = 26.07, p<.001).  When positive COEs were entered into the 
model, the association between SR and cannabis use was still significant.  
Examination of the coefficients suggested that despite the overall significant 
relationship between SR and cannabis use in the third step, the relationship was 
reduced, indicating partial mediation.  Examination of critical values of 
,suggested that the addition of COEs to the previous model significantly 
added to the predictive ability of the model (p<.01).  Table 25 displays the 
results of the mediation analysis.  A Sobel test of the significance of the 
mediation was conducted and this test revealed significant mediation (z = 2.65, 
p<.01).  Figure 6 displays a graphical depiction of the mediation model. 
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Table 25 
 
Squared Semi-partial Correlation, Standardised and Unstandardised Beta Coefficients, Standard Error, Wald 
Statistic, Odds Ratio, and Significance Associated With Mediation of the Relationship Between SR and Cannabis Use 
Status   
 B SE B β Sr2 Wald Odds Ratio 95% Confidence Interval for 
Odds Ratio 
       Lower Bound Upper Bound 
Equation 1 
 
        
SR – COEs 
 
.46 .13 .20*** .04     
Equation 2 
 
        
SR – CUDIT 
 
.11 .03    14.84*** 1.11 1.05 1.18 
Equation 3 
 
        
SR – CUDIT 
 
.09 .02   10.57** 1.10 1.04 1.16 
COEs – CUDIT 
 
.04 .01    9.76** 1.04 1.02 1.07 
N = 309            
* p < .05; ** p < .01; ***p<.001 
140 
 
 
 
 
 
 
                       .46***  .04*** 
 
 
 
 
 
    
.11***     .09** 
 
 
Figure 6.  Mediational Model for Positive Cannabis Outcome Expectancies and 
Cannabis Use Status 
Note *p<.05  **p<.01  ***p<.001;  Numbers in bold face type = estimate for indirect effect 
when expectancies are included in the model.  Numbers in plain type = direct effects.  
Unstandardised coefficients are displayed. 
_______________________________________________________________ 
 
   
Study One Discussion 
 The following section includes a discussion of the descriptive results for 
Study One followed by a discussion of the results of the statistical analyses in 
the context of the specific hypotheses and exploratory aims of the current study.  
An interpretation of the results in the context of the previous literature is also 
presented here.  A broader discussion of the results as well as the limitations of 
Study One and suggestions for future research will be discussed in more detail 
in the General Discussion (Chapter 6). 
Descriptive Results 
The mean AUDIT score for the current study was similar to that 
reported elsewhere, suggesting similar patterns of alcohol use behaviour 
Positive 
Cannabis 
Outcome 
Expectancies 
Sensitivity to 
Reward 
Cannabis Use 
Status  
141 
 
 
compared to other samples (McCambridge & Day, 2008).  The mean AUDIT 
score in the current sample (M=8.11, SD=6.37) was found to be marginally 
higher than the established scale cut-off, suggesting that the average level of 
alcohol use behaviour was in the hazardous drinking range for participants in 
the present study.  However, the proportion of hazardous alcohol users in the 
current study (42.15%) was substantially lower than the rate reported in 
previous studies with similar samples.  For example, in a sample of university 
students, 67% of individuals screened were identified as hazardous drinkers 
(Kypri et al., 2004).  In further studies with samples comprising university 
students, approximately 63% met the criteria for hazardous drinking in one 
study (Kypri & Stephenson, 2005) and 65% were identified as meeting the 
criteria for hazardous drinking in another study (Kypri et al., 2005).  However, 
the sample in the current study did report higher rates of hazardous drinking 
than the rate of 36% reported in the general population (Kypri et al., 2005).  A 
potential explanation for the lower rates of hazardous alcohol use in the present 
sample may have to do with the homogenous nature of the questionnaire 
respondents.  The majority of participants were undergraduate psychology 
students and thus not representative of university students more generally, nor 
potentially representative of the general population. 
Mean scores on the CUDIT (M=3.92, SD=5.75) were lower than those 
reported in a randomly drawn representative sample of adolescents and young 
adults (Annaheim, Rehm, & Gmel, 2008), and considerably lower than the 
established cut-off for the CUDIT.  The 6-month prevalence of cannabis use in 
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the current sample (22.60%) was substantially higher than estimates of the 12-
month prevalence of cannabis use (9.1%) in the Australian general population 
(Hall et al., 1999; Henderson et al., 2000; Teesson et al., 2000).  However, the 
6-month prevalence of cannabis use in the current sample was reasonably 
similar to the 12-month prevalence of cannabis use (20.9%) in the 20-29 year 
old age group of the Australian general population (Hall et al., 1999; Henderson 
et al., 2000; Teesson et al., 2000), suggesting that in comparison with 
individuals in a similar age bracket, the prevalence of cannabis use in the 
current study was not substantially different.  As with the inconsistency in rates 
of hazardous drinking in the current sample compared to other university 
samples, a potential explanation for the higher prevalence of cannabis use in the 
present sample compared with other samples may have to do with the nature of 
the questionnaire respondents.  As previously stated, the majority of 
participants in the current study were undergraduate psychology students and 
therefore not necessarily representative of university students more generally, 
nor potentially representative of the general population. 
The mean scores for the DEQ-NC subscale were found to be slightly 
lower in this sample than in a community sample (Hasking & Oei, 2004).  This 
suggests that participants in the current study tend to hold fewer expectancies of 
negative consequences associated with engaging in alcohol use.  An interesting 
finding was that the cumulative DEQ-TPE subscale mean was substantially 
larger compared to a sample drawn from the community (Hasking & Oei, 
2004).  This indicates that in the current sample, expectancies of the rewarding 
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aspects of alcohol use were endorsed more frequently than in other samples.  
Normative data for the reviewed factor structure of all of the subscales of the 
DEQ does not appear to be available in the literature at present, and thus 
comparison of the means achieved in the current study is impossible.  As the 
CEQ subscales do not form part of an established measure, normative data with 
which to compare the means from the present study for the CEQ subscales is 
not available.   The results of the exploratory factor analysis conducted with the 
CEQ items, and the resulting subscales, will be discussed in detail in the 
General Discussion (Chapter 6). 
In comparison with other samples of university students, the mean 
subscale scores for participants in this study were comparable to those reported 
elsewhere for the SPSRQ subscales (Torrubia et al., 2001), and the I, P, and C 
subscales (Levenson, 1973; Mahler, 1974).  This indicates that the levels of SR 
and SP reported in the current study were similar to reported levels of reward 
and punishment sensitivity in other samples.  Further to this, the degree to 
which participants in the current study reported perceiving rewards to be a 
result of their own actions, a result of the actions of powerful others, or 
attributable to chance corresponds with degree of internal, powerful others and 
chance LOC reported elsewhere.  Mean scores for the PANAS PA subscale 
were somewhat lower and mean scores on the PANAS NA subscale were 
somewhat higher than in other university samples (Watson et al., 1988), 
indicating that participants in the current study were characterised by higher 
levels of NA and lower levels of PA than participants in other samples.   
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Discussion of Results for Hypotheses and Research Questions 
The primary aim of Study One was to examine the relationship to 
cannabis of constructs traditionally associated with alcohol use.  To this end, it 
was hypothesised that cannabis use behaviour would be associated with reward 
sensitivity and outcome expectancies.  More specifically, it was hypothesised 
that hazardous cannabis use would be related to higher levels of reward 
sensitivity and to the endorsement of more positive expectancies regarding the 
consequences associated with engaging in cannabis use.  It was also 
hypothesised that positive outcome expectancies would mediate the relationship 
between SR and cannabis use.  In order to establish that predictors traditionally 
associated with alcohol use would significantly account for cannabis use 
behaviour in the current sample, the relationship of SR and positive AOEs was 
first re-established in the current sample to provide evidence that the 
relationships previously reported between SR, positive AOEs, and alcohol use 
were present in the current sample. 
 A further aim of the Study One was to explore the moderating effect of 
levels of SP on the relationship between SR and substance (alcohol and 
cannabis specifically) use.  It was tentatively hypothesised that the relationship 
between SR and both alcohol and cannabis use behaviour would be moderated 
by SP such that at higher levels of SP the relationship between SR and 
substance use would be attenuated.  A number of exploratory aims for Study 
One were also established.  The first of these aims was to explore the 
relationship of SP, negative outcome expectancies, LOC and affect to alcohol 
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and cannabis use.  An additional exploratory aim was to examine which of the 
predictor variables in the current study would be the most important predictor 
of alcohol and cannabis use behaviour. 
 A variety of statistical techniques were employed to examine different 
aspects of the relationship of SR, SP, LOC outcome expectancies, affect to 
alcohol and cannabis use.  Initially, associations between the predictors and 
substance use were examined.  The utility of the predictors in differentiating 
hazardous alcohol and cannabis users from their non-hazardous substance using 
counterparts and differentiating cannabis users from cannabis non-users was 
then explored, followed by an exploration of which predictor accounted for the 
most variance in cannabis and alcohol use behaviour.  Finally, potential 
moderators and mediators of the relationship between SR and substance use 
were explored.  Each set of analyses will later be discussed in turn in order to 
give an indication of similarities and differences in the relationship of SR, SP, 
LOC, outcome expectancies and affect to alcohol and cannabis use.  
Relationship of Sensitivity to Reward and Punishment, Affect, Locus of 
Control, and Outcome Expectancies to Alcohol and Cannabis Use 
The results of the present study supported the hypothesis that SR would 
have a positive relationship with both alcohol and cannabis use.  SR was found 
to have a significant positive correlation of medium magnitude with alcohol use 
behaviour in this sample.  Furthermore, the results indicated that there was a 
significant difference in levels of SR between hazardous and non-hazardous 
drinkers, with hazardous drinkers reporting higher levels of reward sensitivity.  
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This is consistent with Kambouropoulos and Staiger‟s (2007) finding that levels 
of SR were significantly different between hazardous drinkers and gender and 
age matched non-hazardous drinkers.  Overall, the current findings in regard to 
the association between SR and alcohol use are consistent with results reported 
elsewhere (e.g., De Pino, 2004; Franken, 2002; Johnson et al., 2003; Jorm et al., 
1999; Kambouropoulos & Staiger, 2001; 2007; Kane et al., 2004; Loxton & 
Dawe, 2001).  Specifically, the results of the present study demonstrated a 
significant positive correlative relationship between SR and alcohol use 
behaviour.  The results indicated that the relationship between SR and alcohol 
use in the current sample was a moderate one.   
The magnitude of the relationship between the AUDIT and SR found in 
the current study is similar to the size of the correlation between these two 
variables reported by De Pino (2004), but higher than correlations reported by 
Jorm et al. (1999).  It is acknowledged that many factors may explain the 
degree of discrepancy in correlation magnitudes.  However, a specific potential 
explanation is that this inconsistency may be related to issues of measurement 
of SR, with SR being assessed using unidimensional measure in both the 
current study and the study conducted by De Pino, whereas the study conducted 
by Jorm et al. utilised a multidimensional measure of SR.  Nonetheless, in 
previous studies SR has been found to be associated with multiple domains of 
alcohol use behaviour including alcohol use disorders (Johnson et al, 2003), 
alcohol abuse (Kane et al., 2004; Loxton & Dawe, 2001), quantity of alcohol 
use and frequency of binge drinking (Jorm et al., 1999), and cue-elicited urge to 
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drink (Franken, 2002; Kambouropoulos & Staiger, 2001).  The results of the 
current study therefore add further support to the relationship between SR and 
alcohol use.   
SR was also found to have a significant positive correlation with 
cannabis use behaviour.  By contrast, the size of the correlation between SR and 
cannabis use was smaller in magnitude than the correlation between SR and 
alcohol use, though still significant.  The results further demonstrated a 
significant difference between hazardous cannabis users and non-hazardous 
cannabis users in levels of SR, with hazardous cannabis users reporting higher 
levels of SR than their non-hazardous cannabis user counterparts.  Significant 
differences in levels of SR were also found between cannabis users and 
cannabis non-users, with cannabis users reporting higher levels of SR than 
cannabis non-users.  The significant results in the hypothesised direction in 
relation to cannabis use provide additional evidence which supports the notion 
that levels of SR are associated with cannabis use behaviour.  In the current 
study, SR was found to be positively correlated with cannabis use behaviour.  
These results are consistent with findings from what appears to be the only 
other study exploring the relationship between SR and cannabis use (Simons & 
Arens, 2007). 
The results of the current study are not unexpected when interpreted in 
the context of the literature indicating that the rewarding effects of both alcohol 
and cannabis operate through shared brain pathways (e.g., Basavarajappa & 
Hungund, 2005; Manzanares et al., 2005; Mechoulam & Parker, 2003; Wise, 
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1996; 1998).  The findings in the current study are also consistent with Wise & 
Bozarth‟s (1987) psychomotor stimulant theory of addiction which contends 
that all psychoactive substances effect psychomotor activation, and that all 
drugs of addiction display psychomotor stimulant actions which operate on a 
shared biological mechanism.  As discussed in Chapter 2, the BAS, which 
underlies SR, is activated by conditioned and unconditioned stimuli which 
signal reward or relief from punishment.  Activation of the BAS leads to an 
increase in goal-directed behaviour and an increase in PA (Gray, 1982, 1987; 
Gray & McNaughton, 2000).  Taken together, the findings in the current study 
suggest that individuals high in SR may be more likely to engage in goal 
directed behaviour in response to alcohol and cannabis cues, and further 
suggests that these same individuals may be more attuned to the rewarding 
aspects of engaging in substance use. 
The results of the current study did not support a relationship between 
SP and alcohol use.  Past research has not consistently reported a relationship 
between SP and drinking behaviour.  For example, Loxton and Dawe (2001) 
reported that lower scores on a measure of SP functioning were related to 
higher scores on the AUDIT in a group of female adolescents.  However, the 
authors also reported that SP only accounted for 2% of the variance in AUDIT 
scores, suggesting a modest effect.  Kane et al. (2004) and De Pino (2004) on 
the other hand reported no significant relationship between SP and alcohol 
abuse.  Therefore, the results of the current study are consistent with some, but 
not all, accounts of the association between SP and alcohol use in the literature.  
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Speculation regarding the potential reasons for the non-significant findings in 
relation to the association between SP and alcohol use will be discussed in the 
General Discussion (Chapter 6).        
Examination of the relationship between SP and cannabis use in the 
current study yielded inconsistent findings.  SP did not significantly correlate 
with CUDIT scores.  SP also did not differentiate cannabis users from cannabis 
non-users or hazardous cannabis users from non-hazardous cannabis users.  
However, in a regression model which included all of the predictors in the 
current study, SP was found to significantly predict cannabis use status (but not 
hazardous cannabis use).  In relation to the consistency of these results with 
other results reported in the literature, one other study examining the role of SP 
in cannabis use behaviour reported that cannabis users reported lower SP than 
their cannabis non-user counterparts.  However, SP was unrelated to cannabis 
use frequency in regular cannabis users (Simons & Arens, 2007).  Issues related 
to the measurement of SP may have influenced the mixed results reported in 
both the current study and in Simons and Arens‟ study and these will be 
discussed further in the General Discussion (Chapter 6).   
As hypothesised, there was a significant positive relationship between 
positive outcome expectancies and substance use.  Positive AOEs were 
significantly positively related to alcohol use, with a large correlation between 
the two variables, and were significantly different between hazardous and non-
hazardous alcohol users.  Hazardous alcohol users in this sample held/endorsed 
more positive AOEs than non-hazardous drinkers.  Consistent results emerged 
150 
 
 
in relation to cannabis use, with a small significant positive correlation between 
positive COEs and cannabis use behaviour.  Furthermore, there were significant 
differences in positive COEs between hazardous cannabis users and non-
hazardous cannabis users as well as between cannabis users and cannabis non-
users.  Hazardous cannabis users reported more positive COEs than non-
hazardous cannabis users and cannabis users reported more positive COEs than 
cannabis non-users.  
These results are consistent with previous research which has 
demonstrated that AOEs are associated with domains of drinking behaviour 
including perceived lack of control over drinking (Nagoshi, 1999), current and 
persistent alcohol dependence (Kilbey et al., 1998), quantity of alcohol 
consumed (Lee et al., 1999; Palfai & Wood, 2001), heavy drinking and alcohol 
related consequences (Palfai & Wood, 2001), binge drinking (Vik et al., 2003) 
and frequency of alcohol consumption (Lee et al., 1999).  The results are also 
consistent with past research which has demonstrated that greater positive 
expectancies regarding the rewarding aspects of engaging in cannabis use are 
related to frequency of cannabis use (Aarons et al., 2001; Barnwell & 
Earleywine, 2006; Gaher & Simons, 2007; Galen & Henderson, 1999; 
Linkovich-Kyle & Dunn, 2001; Schafer & Brown, 1991; Simons & Arens, 
2007), cannabis use intensity (Gaher & Simons, 2007), and typical amount of 
cannabis consumed (Barnwell & Earleywine, 2006).  Positive outcome 
expectancies emerged as the best predictor of alcohol use behaviour, cannabis 
use behaviour and cannabis use status in this sample, suggesting that 
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expectancies are more important in the prediction of alcohol and cannabis use 
behaviour than individual difference variables and affect.  Overall, the results 
suggest that maladaptive patterns of cannabis and alcohol use may result from 
cognitive representations of the rewarding aspects of substance use behaviour 
which have developed as a result of direct and indirect experience with alcohol 
and cannabis, and that these expectancies are a strong predictor of substance 
use patterns. 
Exploration of the role of negative AOEs demonstrated that there was a 
small positive correlation between negative AOEs and alcohol use behaviour.  
Negative AOEs were also found to differ significantly between hazardous and 
non-hazardous alcohol users, with hazardous users endorsing more negative 
AOEs than their non-hazardous drinking counterparts.  These findings are 
consistent with previous research which demonstrates that negative AOEs are 
associated with hazardous alcohol use (e.g., De Pino, 2004) and alcohol use 
frequency (e.g., Lee, Greeley, & Oei, 1999), but inconsistent with further 
results which do not support a relationship between negative AOEs and alcohol 
use frequency (e.g., Young et al., 2006), quantity of alcohol consumed per 
session (e.g., Lee et al., 1999), quantity of alcohol consumed per day, and 
alcohol dependence severity (e.g., Young et al., 2006).   
Negative COEs did not have a significant relationship with cannabis use 
behaviour, and there were no significant differences in negative COEs between 
hazardous and non-hazardous cannabis users or between cannabis users and 
cannabis non-users in the current study.  The lack of significant relationships 
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between negative COEs and cannabis use in the current study are inconsistent 
with previous studies which have reported an association between negative 
COEs and cannabis use (e.g., Aarons et al., 2001; Galen & Henderson, 1999; 
Schafer & Brown, 1991).  The results of the current study suggest that negative 
outcome expectancies are important in explaining alcohol but not cannabis use 
in the current study.  Of particular interest, was the finding that hazardous 
drinkers were characterised by endorsements of more negative AOEs.  Potential 
explanations for these unexpected findings will be discussed further in the 
General Discussion (Chapter 6).   
In relation to the further exploratory aims of the present study, there 
were no significant relationships between any of the LOC orientations and 
either alcohol or cannabis use behaviour.  That is, LOC did not correlate 
significantly with alcohol or cannabis use behaviour and did not differentiate 
hazardous from non-hazardous alcohol or cannabis users or cannabis users from 
cannabis non-users.  This is inconsistent with the results of past studies which 
have demonstrated that an internal LOC appears to inhibit maladaptive 
substance use (e.g., Magura et al., 2003), whereas an external orientation 
appears to be related to higher rates of substance use (e.g., Schneider & Busch, 
1998).  However, the results of the present study are consistent with further 
studies which have reported no relationship between LOC and alcohol use in 
particular (Marchiori et al., 1999; Schneider and Busch, 1998).  Given the weak 
relationships reported between LOC and substance use behaviour in previous 
studies, the results of this thesis add further support to the notion that LOC is 
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not useful in explaining substance use.  Combined with the results of the 
current study which suggest that outcome expectancies are strongly associated 
with substance use, the results of the current thesis suggest that specific 
outcome expectancies are a more important factor in substance use than 
generalised expectancies of reinforcement, such as LOC. 
 The results for the exploration of the role of affect produced mixed 
results.  NA was significantly positively correlated with alcohol use behaviour, 
but not cannabis use behaviour in this sample.  This indicates that individuals 
with more hazardous levels of alcohol use reported experiencing more negative 
affectivity.  Conversely, PA was significantly negatively correlated with 
cannabis use behaviour, but not alcohol use behaviour, indicating that 
individuals with more hazardous cannabis use reported experiencing lower 
positive affectivity.   
Levels of NA were significantly different between hazardous and non-
hazardous alcohol users, but not between hazardous and non-hazardous 
cannabis users or between cannabis users and cannabis non-users.  Hazardous 
alcohol users reported significantly higher levels of NA than non-hazardous 
alcohol users and this is consistent with past research (Kambouropoulos & 
Staiger, 2007).  There were no significant differences in levels of PA between 
hazardous and non-hazardous cannabis or alcohol users or between cannabis 
users and cannabis non-users.  The finding that levels of PA did not 
differentiate hazardous from non-hazardous alcohol users is inconsistent with 
the results of a previous study, which demonstrated that hazardous drinkers 
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reported lower levels of PA than non-hazardous drinkers (Kambouropoulos & 
Staiger, 2007). 
 In regression analyses which included all of the predictors in the current 
study, both PA and NA predicted hazardous cannabis use and cannabis use 
status, but not hazardous alcohol use.  The findings that PA and NA 
significantly predicted hazardous cannabis use and cannabis use status, but not 
hazardous alcohol use, are surprising.  These results suggest that affect plays a 
more central role in cannabis use than in alcohol use.  This finding also 
suggests that the role of affect in hazardous alcohol use may be conceptually 
subsumed by variables such as SR and positive AOEs, which by their nature 
suggest the involvement of an element of affect given that principles of 
reinforcement form the underlying basis for RST and AOEs. 
As stated in Chapter 2, there is very little literature directly examining 
the relationship between affect and cannabis use, which makes comparison to 
the current results difficult.  What past literature does reliably demonstrate is 
that cannabis users often endorse reduction in NA and increase in PA as reasons 
for cannabis use (e.g., Boys & Marsden, 2003; Boys et al., 1999; Green et al., 
2004; Simons et al., 2005).  Furthermore, there is a line of literature which 
demonstrates that levels of affective disorders are higher in cannabis users than 
cannabis non-users (e.g., Bonn-Miller et al., 2005; Brook et al., 2001; Green & 
Ritter, 2000).  When the results of the current study are interpreted in the 
context of reported reasons for cannabis use and the comorbidity of cannabis 
use with mood disorders such as depression, it is perhaps not surprising to find 
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that in the current study hazardous cannabis use and being a cannabis user was 
associated with lower levels of PA and higher levels of NA.  This suggests that 
individuals who engage in cannabis use, and more specifically engage in more 
maladaptive patterns of cannabis use are characterised by low levels of positive 
affectivity and high levels of negative affectivity.   
Mediation of the Relationship of SR to Alcohol Use and Cannabis Use 
 It was suggested that individuals who were more sensitive to reward 
would hold greater positive expectancies regarding the rewarding effects of 
engaging in alcohol or cannabis use, and would demonstrate more hazardous 
patterns of substance use.  This theory was tested using a mediation model.  It 
was hypothesised that higher levels of reward sensitivity would be related to 
more hazardous alcohol and cannabis use and cannabis use status indirectly 
through the tendency to hold greater positive outcome expectancies.  The 
results indicated that outcome expectancies significantly mediated the 
relationship between SR and hazardous alcohol use, hazardous cannabis use, 
and cannabis use status.   
The significant mediation of the relationship between SR and alcohol 
use behaviour by positive AOEs is consistent with what appears to be the only 
other study which has examined this relationship (De Pino, 2004).  Given that 
this appears to be the first study which has explored this specific mediation 
model in relation to cannabis use, comparison to previous literature is 
precluded.  The implications of these findings are discussed in detail in the 
General Discussion (Chapter 6).   
156 
 
 
Moderation of the Relationship of SR to Alcohol and Cannabis Use 
 It was tentatively hypothesised that the relationship of SR to alcohol and 
cannabis use would be moderated by punishment sensitivity.  The hypothesised 
relationship was not found in the current study for both alcohol use and 
cannabis use.  To the best of the writer‟s knowledge, this is the first study 
which has examined the hypothesis that the relationship of SR to alcohol use is 
moderated by SP and thus a comparison of the findings from the current study 
to the literature is not possible.  One other study has explored the joint effect of 
SR and SP on cannabis use.  The results of this study demonstrated that SR 
moderated the effect of SP on cannabis use, with higher in levels of SR 
attenuating the relationship between SP and cannabis use.  At lower levels of 
SR, participants high in SP were less likely to report cannabis use in the 
preceding six months (Simons & Arens, 2007).  The findings of the current 
study are therefore inconsistent with what appears to be the only other study in 
the literature which has tested for the moderation of the SR and cannabis use 
relationship by SP.  An exploration of the potential reasons for the lack of 
significant findings in the current study will be presented in the General 
Discussion (Chapter 6). 
Exploration of the Strongest Predictor of Alcohol and Cannabis Use 
Behaviour in the Simultaneous Regression Models 
With respect to the exploration of which variables in the study would be 
the best predictors of substance use, in relation to alcohol use, SR and positive 
AOEs emerged as the only significant predictors in the regression model which 
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included all of the predictors, with positive AOEs emerging as the best 
predictor of alcohol use behaviour.  These results suggest that being more 
reward sensitive and holding more positive expectancies of the rewarding 
aspects of engaging in alcohol use was associated with alcohol use behaviour, 
whilst levels of positive and negative affectivity, LOC orientation and 
expectancies of the negative outcome of alcohol use were not related to alcohol 
use behaviour in the current sample when SR and positive expectancies were 
taken into account.  Whilst both reward sensitivity and expectancies of positive 
outcomes related to drinking contributed significantly and uniquely to the 
prediction of alcohol use behaviour, expectancies were found to be the best 
predictor.      
In relation to cannabis use, SR, PA, NA, and positive COEs all emerged 
as significant predictors of hazardous cannabis use in a model which included 
all of the predictors in the study.  SR, SP, PA, NA and positive COEs emerged 
as the only significant predictors of cannabis use status in a model including all 
of the predictors.  This suggests cannabis use behaviour is associated with 
reward sensitivity, punishment sensitivity, positive and negative affectivity, and 
expectancies of the positive aspects of cannabis use, but not LOC orientation or 
expectancies of the negative consequences associated with cannabis use when 
all of the predictors are considered together.  The results further suggest that 
positive expectancies regarding the outcomes of cannabis use are the best 
predictor of cannabis use status and hazardous cannabis use in comparison with 
the other predictors in this study.   
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Discussion of Factor Analyses of the CEQ Items 
An exploratory factor analysis was conducted with the items of the CEQ 
in order to explore the underlying structure of COEs.  A five factor solution 
best fitted the data and resulted in factors labelled Global Negative 
Expectancies (CEQ-GNE), Increased Confidence (CEQ-CON), Increased 
Sexual Interest (CEQ-SI), Generalised Arousal (CEQ-GA), and Control and 
Tension Reduction (CEQ-CTR).  A comparison of the factor structure of the 
CEQ to the factor structure of the DEQ demonstrated a high level of 
concordance between the two.  For example, 11 of the 12 the items loading on 
the CEQ-GNE subscale were the same as items loading on the DEQ-NC 
subscale.  All 12 items on the CEQ-CON subscale corresponded with items 
loading on the DEQ-IC subscale, and all items loading on the CEQ-SI subscale 
were the same as the items belonging to the DEQ-ISI subscale.  The CEQ-GA 
subscale showed less concordance with the DEQ, in that it included two items 
from the DEQ-CE subscale, two items from the DEQ-NC subscale and one 
item from the DEQ-IC subscale.  The CEQ-CTR subscale demonstrated three 
items which corresponded with the three items of the DEQ-TR subscale, but 
included a further four items which corresponded with the DEQ-NC subscale. 
Summary of Further Significant Correlations of Interest 
Whilst not germane to the hypotheses or exploratory aims of the  
current study, a number of significant correlations amongst the predictors were 
found.  These are presented here for interest and to provide a context and guide 
for future research, and will not be discussed further in the General Discussion 
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(Chapter 6).  Results obtained using the full dataset indicated that participants 
who demonstrated higher SR also demonstrated higher levels of all three LOC 
orientations, suggesting that individuals who were more reward sensitive 
displayed more perceptions of reinforcing events being contingent on their own 
behaviour, the actions of powerful others and chance occurrences.  Reward 
sensitivity was also related to NA, with higher levels of SR corresponding with 
elevated negative affectivity.  This indicates that participants who were more 
sensitive to signals of reward were tended to be characterised by higher levels 
of NA in this sample.  Finally, SR had a significant positive association with 
both negative AOEs and global positive AOEs.  This indicates that being 
sensitive to signals of reward was related to endorsing more expectancies of 
both the positive and negative consequences of drinking.       
Higher levels of punishment sensitivity were associated with lower 
levels of internal LOC orientation, and higher levels of both powerful others 
and chance LOC orientation.  This suggests that participants who were more 
punishment sensitive perceived that reinforcing experiences are a result of the 
actions of powerful others or a result of chance occurrences rather than 
contingent on their own behaviour.  Punishment sensitivity was also 
significantly associated with affect, with a positive correlation between SP and 
NA and a negative relationship between SP and PA.  This suggests that 
participants who reported being more sensitive to signals of punishment were 
characterised by higher levels of negative affectivity and lower levels of 
positive affectivity.  SP was significantly positively associated with both 
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negative AOEs and global positive AOEs.  This indicates that being sensitive to 
signals of punishment was related to endorsement of more expectancies of both 
the global positive and the negative consequences of engaging in alcohol use. 
Holding more negative AOEs was associated with lower levels of 
internal and chance LOC orientation, and higher levels of powerful others LOC 
orientation.  This indicates that endorsing more expectancies regarding the 
negative outcomes of alcohol consumption was associated with increased 
perceptions of the incidence of reinforcing events being contingent on one‟s 
own behaviour or resulting from chance occurrences and less perceptions of the 
occurrence of reinforcing events being contingent on the actions of powerful 
others.  Negative AOEs were also related to affect, with lower levels of PA and 
higher levels of NA being reported in participants who held more expectancies 
of the negative consequences associated with alcohol use. 
Global positive AOEs were only significantly associated with the 
powerful others LOC orientation, such that endorsing more positive 
expectancies regarding the consequences of engaging in alcohol use was related 
to increased perceptions of reinforcing experiences being a result of the actions 
of powerful others.  The relationship of global positive AOEs to affect 
demonstrated that holding more expectancies of the rewarding aspects of 
engaging in drinking was associated with higher levels of negative affectivity. 
Higher levels of negative affectivity were associated with higher levels 
of powerful others and chance LOC and lower levels of internal LOC.  This 
indicates that participants who reported higher levels of NA reported perceiving 
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reinforcing events as being related to the behaviour of powerful others or 
related to chance as opposed to being a result of their own actions.  The 
opposite emerged for the relationship between PA and LOC orientation, with 
higher levels of PA being associated with increased perceptions of reinforcing 
events being contingent on one‟s own behaviour rather than contingent on the 
behaviour of powerful others or resulting from chance events.              
            Results obtained using the cannabis use analyses data subset revealed 
that higher SR was associated with higher levels of internal LOC and powerful 
others LOC.  This suggests that participants who were more sensitive to signals 
of reward had more perceptions of reinforcing events being contingent on their 
own behaviour and on the actions of powerful others.  As with the larger 
dataset, reward sensitivity was positively correlated with NA.  This suggests 
that participants who were more sensitive to signals of reward tended to be 
characterised by higher levels of negative affectivity.  Reward sensitivity also 
demonstrated a significant positive association with global positive COEs.  This 
indicates that being more sensitive to signals of reward was related to holding 
more expectancies of the positive outcomes of engaging in cannabis use.       
The results for the correlations between SP and the other variables in the 
current study were consistent with those obtained in the full dataset, with the 
exception of the relationship between SP and global positive COEs. Higher 
levels of punishment sensitivity were significantly associated with lower levels 
of internal LOC orientation, and higher levels of both powerful others and 
chance LOC orientation, suggesting that being more punishment sensitive was 
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related to increased perceptions that reinforcing experiences are a result of the 
behaviour of powerful others or the result of chance rather than contingent on 
an individual‟s own behaviour.  Punishment sensitivity demonstrated a positive 
correlation between SP and NA and a negative correlation between SP and PA.  
This indicates that participants who reported being more sensitive to signals of 
punishment were characterised by higher levels of negative affectivity and 
lower levels of positive affectivity.  SP was significantly positively associated 
with only negative COEs.  This indicates that being sensitive to signals 
suggesting punishment or frustrative non-reward was related to holding more 
expectancies of the negative consequences associated with engaging in 
cannabis use. 
Negative COEs was associated with higher levels of powerful others 
and chance LOC orientation.  This indicates that participants who endorsed 
more expectancies regarding the negative outcomes of cannabis use tended to 
hold increased perceptions of reinforcing events being contingent on the 
behaviour of powerful others.  Negative COEs were also significantly related to 
NA, with increased expectancies of the negative consequences associated with 
cannabis use corresponding with higher levels of NA. 
Global positive COEs were significantly associated with the powerful 
others LOC orientation and the internal LOC orientation, such that endorsing 
more positive expectancies regarding the consequences of engaging in cannabis 
use was related to increased perceptions of reinforcing experiences being a 
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result of one‟s own actions or the actions of powerful others.  There was no 
significant relationship between global positive COEs and affect. 
The correlations between the LOC orientations and affect was consistent with 
the associations found in the full dataset.  Higher levels of negative affectivity 
were associated with higher levels of both powerful others and chance LOC and 
with lower levels of internal LOC.  This suggests that individuals with higher 
levels of NA tended to perceive reinforcing events as being related to the 
behaviour of powerful others or related to chance rather than related to their 
own behaviour.  On the other hand, PA was significantly positively correlated 
with internal LOC and significantly negatively correlated with powerful others 
and chance LOC.  This suggests that individuals with higher levels of PA held 
greater perceptions of reinforcing experiences being contingent on their own 
behaviour rather than contingent on the behaviour of powerful others or 
occurring by chance. 
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CHAPTER 5: STUDY TWO 
Summary of Past Literature 
Since the initial conception of the EC a number of variations on the 
original protocol have been developed with mixed results.  From a review of 
the EC literature it would appear that a single-session EC does not seem to be 
effective in reducing drinking levels in females and its effect on drinking levels 
in males is time-limited.  An individually-delivered EC in which alcohol 
consumption does not form part of the procedures appears to reduce positive 
AOEs but has no effect on drinking levels in males or females.  The EC also 
appears to be less effective in single-sex groups comprising females, with 
reported lower positive AOEs but not reduced alcohol use post-intervention.  
However, a multiple-session EC which targets expectancies of social and sexual 
enhancement has been shown to be effective in decreasing both AOEs and 
alcohol consumption in groups of young moderate to heavy drinking males.  
Nonetheless, there is at present, no evidence on the longer term effects of this 
type of EC on AOEs or alcohol consumption patterns. 
Aims and Hypotheses 
The aim of Study Two was to explore the effects of the EC intervention which 
challenges social and sexual expectancies in a group of young male hazardous 
drinkers, and to explore if any changes were maintained at a 3-month follow-
up.  It was hypothesised that there would be a decrease in monthly alcohol 
consumed, reduced hazardous alcohol use, reduced global expectancies of the 
rewarding aspects of engaging in drinking, and reduced expectancies of 
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increased confidence and increased sexual interest as outcomes of alcohol use 
across time.  The examination of differences in between pre-intervention and 
post-intervention scores on negative AOEs was exploratory.   
Method 
Participants 
 Whilst a sample of approximately 40 participants was sought, the 
eventual sample consisted of 3 participants of which all were males aged 
between 19 and 31 years of age (M = 25.33, SD = 5.22).  Inclusion criteria for 
the study included being at least 18 years of age (the legal drinking age in 
Australia) and classified as a hazardous drinker as assessed by the AUDIT 
(Saunders et al., 1993; see materials section).  Exclusion criteria included a past 
diagnosis of alcohol related psychopathology, past or current treatment for 
alcohol related problems, current participation in an abstinence based treatment.  
All three participants reported that they were in casual employment.  Two of 
the participants reported that they had completed post-graduate level 
qualifications, whilst the third participant reported that he had completed a 
tertiary degree.       
Materials 
 Participants completed a questionnaire package which measured reward 
sensitivity and punishment sensitivity, monthly alcohol use, alcohol use 
behaviour, alcohol outcome expectancies, LOC, and affect.  Participants were 
also required to complete demographic questions such as age, sex, highest level 
of education completed and current occupational status.  See the Appendix D 
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for a copy of the questionnaire.  The Sensitivity to Reward and Sensitivity to 
Punishment Questionnaire (SPSRQ; Torrubia et al., 2001) was used to measure 
levels of SR and SP.  The I, P and C scales (Levenson, 1981) were used to 
assess internal, powerful others and chance LOC orientation.  The Drinking 
Expectancies Questionnaire (DEQ; Young & Oei, 1996) was used to measure 
expectancies regarding the outcomes of alcohol consumption.  The Alcohol Use 
Disorders Identification Test (AUDIT; Saunders et al., 1993) was used as a 
measure of alcohol use behaviour.  The Positive and Negative Affect Schedule 
(PANAS; Watson et al., 1988) was used to measure levels of positive and 
negative affect.  Given that the properties of each of the above scales were 
described in detail in Chapter 4, descriptions will not be repeated here. 
Time-Line Follow-Back Interview  
A Time-Line Follow-Back (TLFB) interview was used to assess 
retrospective drinking across a four week time period.  Participants are required 
to use events occurring during the proceeding four week period as reference 
points for establishing alcohol consumption during that time.  The TLFB is a 
reliable and valid measure for accurately determining retrospective 
consumption (Babor, Brown, & Del Boca, 1990; Babor, Stephens, & Marlatt, 
1987; Sobell & Sobell, 1992).     
Daily Drinking Diary 
A daily drinking diary was used to monitor daily alcohol consumption 
across the course of the intervention and until the post-intervention measures 
were completed.  A copy of the daily drinking diary is provided in Appendix P. 
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Procedure  
 Recruitment methods for Study Two included placing written 
advertisements around the university campus and advertising directly through 
attendance at a number of lectures.  Additional hard copy advertisements were 
placed around the campus of a nearby university.  A copy of the advertisement 
is displayed in Appendix E.  The study was also advertised via a press release, 
and two community newspapers published articles on the study.  A copy of the 
press release is included in Appendix F.  Advertisements were also placed in 
the two university student bulletins.  Copies of these are displayed in 
Appendices G and H.  Finally, individuals who had completed the questionnaire 
for Study One and who scored in the hazardous drinking range on the AUDIT 
in Study One were contacted by telephone to discuss whether they were 
interested in participating in Study Two.  Only participants who gave consent to 
be contacted regarding Study Two were telephoned.  The recruitment period 
lasted for a total of approximately 8 weeks.   
A total of 22 individuals initially expressed interest in participating in 
the study.  Three of these individuals were not eligible as they did not meet the 
hazardous alcohol use criteria.  Two individuals were not eligible as they had a 
past history of treatment for an alcohol use disorder.  Fourteen individuals 
declined to participate, leaving a sample size of three.  All participants were 
informed of the purposes of the study and were assured of the confidentiality of 
their responses.  Participants were also advised that they were free to withdraw 
from the study at any time without penalty.  Participants were provided with a 
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PLS which described the study in plain English (see Appendix I).  An informed 
consent form was signed by each participant prior to participation in the study 
(see Appendix J).  The original study design incorporated a treatment and 
control group with participants being randomly assigned to either the control 
group or the treatment group after being stratified by current drinking level.  
However, given the rates of recruitment, all participants were assigned to the 
treatment group.  A copy of the EC protocol is presented in Appendix K.       
Participation involved attending four group sessions.  In the first group 
session, participants were briefed on the purposes and procedures of the study.  
Participants were informed that they should not attend any of the intervention 
sessions if they had consumed alcohol in the four hours immediately prior to 
the commencement of the session.  The remainder of the first session was 
devoted to completing the questionnaire package.  Participants received a 
telephone call five days later to remind them of the time, date and location of 
the next session.   
In the second group session, which occurred one week after session one, 
participants entered a simulated bar.  Breath alcohol concentration was 
measured to ensure that none of the participants had consumed alcohol prior to 
attending the session.  Participant‟s alcohol consumption over the past four 
weeks was then assessed via a Time-Line Follow-Back Interview, in which 
participants are asked to identify historical reference points in the four weeks 
immediately prior to the session, and to recall and record their alcohol 
consumption during that four week period. 
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Participants were then told that they would be served two drinks from 
the bar which either contained alcohol or were non-alcoholic.  Two of the 
participants were then dispensed the alcoholic drinks and the third participant 
was dispensed the placebo drink.  The dispensing of alcoholic versus placebo 
drinks to individual participants was random, both within the session and across 
sessions two and three.  Each of the non-alcoholic drinks contained five ounces 
of club soda combined with one ounce of flat tonic.  Each of the alcoholic 
drinks contained one ounce of vodka and 5 ounces of club soda.  The rims of all 
glasses are smeared with vodka and a vodka soaked lemon wedge was placed in 
each drink to assist with deception.   
Following alcohol/placebo drink dispensing, participants were invited to 
play a word game in which team members used a pencil and a drawing pad to 
sketch clues to a secret phrase which other team members had to identify.  The 
game was played for a total of 30 minutes.  Participants were then instructed to 
write down the names of group members (including themselves) whom they 
thought had consumed alcohol as well as the specific behaviours which led 
them to their conclusions.  This was done without participants consulting one 
another on their responses.  Once all participants had completed this task, their 
responses were placed on a whiteboard, and participants were told whether or 
not they consumed alcohol.  The percentage of identification errors was 
documented and used to facilitate discussion regarding the discrepancy between 
the perceived and actual effects of alcohol.   
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Following this, the co-therapists presented information on the 
development, maintenance and operation of alcohol expectancies, before 
leading a discussion of participant‟s own recognisance of alcohol outcome 
expectancies in their own lives.  Participants were instructed to monitor 
alcohol-related information in their environment over the course of the next 
week by looking for AOE messages in the media and their social environments 
and keeping a record of these on an expectancy monitoring form.  A copy of the 
expectancy monitoring form is presented in Appendix L.  Participants were 
further instructed to begin monitoring their daily alcohol consumption in their 
daily drinking diaries (see Appendix M).  Participant‟s breath alcohol 
concentration was assessed prior to the end of the session to ensure that 
participants were not above the legal alcohol concentration limit for driving.  
Participants received a telephone call two days prior to session three to remind 
them of the time, date and location of the next session.    
In the third group session, which was held one week after session two, 
participants again entered a simulated bar and had their breath alcohol content 
measured.  Participants were told that they would again be served two drinks 
from the bar which would either contain alcohol or be non-alcoholic.  As per 
the second session, two of the participants were then dispensed the alcoholic 
drinks and one participant was dispensed the placebo drink.  The dispensing of 
alcoholic versus placebo drinks to individual participants was random.  The 
preparation of the alcoholic and non-alcoholic drinks was the same as for 
session two.     
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Following alcohol/placebo drink dispensing, participants were invited to 
participate in an activity where slides of women taken from magazine 
advertising were shown on a projector screen, and the group members were 
encouraged to rate the level of attractiveness of the woman in each of the 
figures.  This activity lasts for approximately 30 minutes.  As for session two, 
participants were then instructed to write down the names of group members 
(including themselves) whom they thought had consumed alcohol as well as the 
specific behaviours which led them to their conclusions.  This was done without 
participants consulting one another on their responses.  Once all participants 
had completed this task, their responses were placed on a flip-chart, participants 
were told whether or not they consumed alcohol, and the percentage of 
identification errors was documented to assist with discussion.   
Following this, the co-therapists reviewed information on the 
development, maintenance and operation of alcohol expectancies, before 
leading a discussion of expectancies that the participants recognised in their 
own lives.  Participants were again instructed to monitor alcohol-related 
information in their environment over the course of the week by being vigilant 
to AOE messages in the media and immediate social environments and making 
a note of these in their expectancy monitoring forms.  Participants were further 
instructed to continue monitoring their daily alcohol consumption.  Daily 
drinking diaries and expectancy monitoring forms from the previous week were 
collected.  Participant‟s breath alcohol concentration was assessed prior to the 
completion of the session to ensure that participants were not over the legal 
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alcohol concentration limit in relation to driving.  Participants received a 
telephone call five days later to remind them of the details of the final session.    
The final session occurred one week after session three.  No new 
expectancy challenges were performed in session four, and no new information 
was introduced.  The session served to recapitulate the content of sessions two 
and three, so as to reinforce what had been learnt during the treatment sessions.  
Participants were instructed to hand-in their daily drinking diaries and 
expectancy monitoring forms which they completed between sessions three and 
four.  Participants were also provided with copies of the post-treatment 
questionnaire which they were instructed to complete two weeks following 
session four.  Participants were also instructed to continue monitoring daily 
alcohol consumption during this time.  At the three month post-intervention 
point questionnaires were posted to each participant and they were contacted by 
phone to remind them to complete and return the questionnaire. 
Results 
It was envisaged that the data from Study Two would be analysed 
statistically using analysis of covariance (ANCOVA) to assess differences in 
scores at post-intervention and follow-up between the treatment and control 
group on the outcome measures, with pre-treatment scores entered as 
covariates.  However, the sample size did not allow for a control group and due 
to the small number of participants in the EC intervention, alternative statistical 
analyses were not conducted.  The results for the three participants who 
completed the EC will therefore be presented in case study format, with an 
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exploration of individual changes in scores on each of the outcome measures 
between pre-intervention, post-intervention and follow-up.  No further 
qualitative analyses were performed given that the sample comprised only 3 
cases.  Furthermore, whilst measures of SP, SR, LOC, and affect were taken for 
the purposes of the second study, given the sample attained, the analyses for 
which these variables were appropriate were not performed.  Therefore the 
participant‟s scores on these variables are not reported here.  Finally, the results 
for changes in AOEs are reported for global positive expectancies, expectancies 
of negative consequences, expectancies of increased confidence and 
expectancies of increased sexual interest only as these are the expectancy 
domains which are germane to the hypotheses.     
Case Study One 
 Participant one was aged 31 years at the time of commencing the 
intervention.  He reported that he had completed post-graduate level education 
and that he was currently employed on a casual basis.  At pre-intervention, the 
results of this participant‟s TLFB interview indicated that he had consumed 156 
standard drinks in the month prior to the pre-intervention testing session.  
During the four week monitoring period commencing from the first session of 
the EC, the participant reported drinking 265 standard drinks over the 
monitoring timeframe.  At the 3-month follow-up time point, results of the 
participant‟s TLFB interview indicated that this amount had reduced to 100 
standard drinks in the month prior to testing. 
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 Examination of this participant‟s AUDIT scores revealed that pre-
intervention he scored eight on this measure.  This score increased to 12 at the 
completion of the intervention and then decreased to nine at the 3-month 
follow-up.  Scores on DEQ-NC showed a similar pattern, increasing from 30 to 
35 between the pre-intervention testing session and the conclusion of the 
intervention phase, before decreasing to 30 again at the 3-month follow-up 
testing point.  The participant‟s scores on the DEQ-TPE increased from 59 to 
60 between the pre-intervention testing and the post-intervention testing, and 
increased to 61 at 3-month follow-up.  Scores on the two subscales of the DEQ 
which corresponded to the specific expectancies being challenged by the EC 
protocol indicated that at pre-intervention, the participant‟s score on the DEQ-
IC subscale was 32.  This score increased to 33 at post-intervention, and then 
decreased to 30 at the 3-month follow-up.  The participant‟s score on initial 
measurement of DEQ-ISI was 10.  Subsequent scores on this scale were 9 at 
post-intervention, and 13 at the 3-month follow-up point.  Figures 7 through 12 
depict the pattern of scores from pre-intervention to 3-month follow-up. 
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Case Study Two 
 Participant two was aged 26 years, reported that he had completed post-
graduate level education, and was currently employed on a casual basis.  At 
pre-intervention, the participant reported that he had consumed 151 standard 
drinks in the month prior to the pre-intervention testing session.  During the 
four week monitoring period, the participant reported drinking 138 standard 
drinks over the time period.  At 3-month follow-up, the participant indicated 
that he had consumed 86 standard drinks in the four weeks prior to testing. 
 Examination of this participant‟s AUDIT scores revealed a pre-
intervention score of 17, a post-intervention score of 22, and a 3-month follow-
up score of 21.  Scores on DEQ-NC increased to 49 post-intervention from a 
pre-intervention score of 40, before decreasing to a score of 39 at the 3-month 
follow-up.  Scores on the DEQ-TPE started at 57 pre-intervention, increased to 
65 post-intervention, and reduced to 59 at the 3-month follow-up.  At pre-
intervention, the participant‟s score on the DEQ-IC subscale was 32.  This 
score increased to 39 at post-intervention, before decreasing to a score of 34 at 
the 3-month follow-up.  Scores on the DEQ-ISI increased from a score of 9 pre-
intervention to a score of 12 at both post-intervention and 3-month follow-up.  
Figures 13 through 18 depict the pattern of scores from pre-intervention to 3-
month follow-up for case study two. 
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Case Study Three 
 Participant three was aged 19 years, and reported that he had completed 
an undergraduate degree.  He further reported that he was currently employed 
on a casual basis.  At pre-intervention, the participant reported that in the month 
prior to testing he had consumed 41 standard drinks.  During the course of the 
four week monitoring period, the participant reported drinking 44.5 standard 
drinks.  At 3-month follow-up, the participant reported having consumed 41 
standard drinks over the four weeks immediately prior to testing. 
 Examination of this participant‟s AUDIT scores revealed scores of 9 at 
both pre-intervention and post-intervention.  At the 3-month follow-up the 
participant reported an AUDIT score of 11.  Scores on DEQ-NC increased from 
a pre-intervention score of 21, to a post-intervention score of 32, before 
decreasing to a score of 29 at 3-month follow-up.  Scores on the DEQ-TPE 
started at 64 pre-intervention, before increasing to 80 at post-intervention, and 
reducing to 68 at the 3-month follow-up.  The participants‟ pre-intervention 
score on the DEQ-IC subscale was 45.  This score increased to 52 at the post-
intervention time point, and decreased to a score of 44 at 3-month follow-up.  
Scores on the DEQ-ISI were 11 at both pre-intervention and post-intervention, 
and increased to 13 at the 3-month follow-up.  Figures 19 through 24 depict the 
pattern of scores from pre-intervention to 3-month follow-up for case study 
three. 
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Study Two Discussion 
 The following section briefly discusses the results for Study Two in 
relation to the specific hypotheses and exploratory aims and interprets these 
results in light of previous research.  A discussion of the limitations of Study 
Two and future directions for research occurs in Chapter 6.  The aim of Study 
Two was to examine the effects of an EC intervention designed to challenge 
social and sexual expectancies on a group of young male hazardous drinkers.  It 
was hypothesised that there would be a difference between pre-intervention, 
post-intervention, and 3-month follow-up scores on measures of monthly 
alcohol use quantity, AUDIT scores, global positive AOEs and expectancies of 
increased confidence and increased sexual interest.  Specifically, it was 
hypothesised that there would be a decrease in monthly alcohol consumed, 
reduced hazardous alcohol use, reduced global expectancies of the rewarding 
aspects of engaging in drinking, and reduced expectancies of increased 
confidence and increased sexual interest as outcomes of alcohol use across 
time.   
The study was only interested in the specific expectancy domains of 
increased confidence and increased sexual interest given that these domains 
correspond with the challenging of social and sexual expectancies respectively.  
The examination of differences in between pre-intervention and post-
intervention scores on negative AOEs was exploratory.  As discussed in the 
Results section it was planned that the data would be analysed statistically 
using ANCOVA to assess for differences in scores (between the treatment and 
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the control group) on the outcome measures at post-intervention and follow-up 
with pre-intervention scores acting as covariates.  Unfortunately, the size of the 
sample precluded the use of proposed statistics to assess the significance of 
changes in scores on the outcome variables.  However, individual trends in 
scores on the outcome variables were found and these are discussed below. 
 For case number one, the number of standard drinks consumed per 
month increased from pre-intervention to post-intervention, before decreasing 
at follow-up.  Case number three demonstrated similar patterns.  However at 
the 3-month follow-up his monthly drinking levels were the same as they were 
at pre-intervention.  Case number two reported a decrease in the number of 
standard drinks between pre-intervention and post-intervention and again 
between post-intervention and follow-up.  The results for this participant are 
consistent with the hypothesis that there would be a reduction in monthly 
drinking levels between pre-intervention and follow-up.  The results for case 
number one partially support the hypothesis as there was a decrease in monthly 
drinking levels between post-intervention and follow-up, while the results for 
case number three do not support the hypothesis that monthly drinking levels 
would reduce across time. 
 Trends in relation to scores on the AUDIT revealed that case number 
one and case number two demonstrated increased scores on this measure 
between pre-intervention and follow-up, indicating more hazardous patterns of 
alcohol use.  Patterns of hazardous alcohol use for case number three were the 
same at pre-intervention and post-intervention.  All three participants 
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demonstrated an increase in patterns of hazardous alcohol use between pre-
intervention and post-intervention.  These results were inconsistent with the 
hypothesis that patterns of hazardous alcohol use would decrease across time. 
 Scores on the DEQ-TPE showed similar patterns for each of the three 
participants, with increases between pre-intervention and post-intervention, 
representing an increase in global expectancies regarding the rewarding aspects 
of engaging in alcohol use.  These scores were reduced at follow-up, but were 
higher than at pre-intervention.  These results do not provide data consistent 
with the hypothesis that global expectancies regarding the rewarding aspects of 
engaging in alcohol use would reduce between pre-intervention and post-
intervention, and between post-intervention and follow-up.  The results for 
changes in scores on DEQ-NC showed mixed results.  All three participants 
displayed an increase in expectancies of the negative consequences associated 
with alcohol consumption between pre-intervention and post-intervention.  
However, for case number one, these expectancies returned to pre-intervention 
levels at the 3-month follow-up.  For case number three negative expectancies 
reduced between post-intervention and follow-up, but remained higher than at 
pre-intervention.  Case number two displayed levels of negative expectancies at 
follow-up which were lower than the levels of negative expectancies at the pre-
intervention time point.  These results suggest that by challenging positive 
expectancies regarding the rewarding aspects of engaging in alcohol use 
negative expectancies regarding the consequences of engaging in substance use 
were strengthened for one of the three participants 
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 Scores on the DEQ-IC subscale showed similar patterns for two of the 
three participants.  Expectancies of increased confidence as an outcome of 
alcohol use for case numbers one and three increased from pre-intervention to 
post-intervention before decreasing at follow-up to levels lower than at pre-
intervention.  Case number two demonstrated an increase in expectancies of 
increased confidence as a result of drinking between pre-intervention and post-
intervention.  Whilst these expectancies were reduced at follow-up, they were 
still higher than at pre-intervention.  Therefore, the results for two of the three 
participants showed trends consistent with the hypotheses that there would be a 
decrease in expectancies of increased confidence across time. 
 The results in relation to expectancies of increased sexual interest were 
not uniform.  Case number one displayed a reduction in expectancies of 
increased sexual interest as a consequence of alcohol use between pre-
intervention and post-intervention, but these expectancies were at their highest 
level at the 3-month follow-up.  Case number two demonstrated higher levels of 
expectancies of increased sexual interest at post-intervention than at pre-
intervention.  There was no difference in expectancies of increased sexual 
interest as a consequence of alcohol use between post-intervention and follow-
up.  Expectancies of increased sexual interest for case number three did not 
change between pre-intervention and post-intervention, but increased at the 3-
month follow-up.  Taken together, these results suggest that the hypothesis that 
expectancies of increased sexual interest would be lower at post-intervention 
and follow-up when compared to pre-intervention levels was partially 
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supported for case number one and not supported for cases number two and 
three. 
 The results of the EC in relation to decreases in monthly drinking levels 
were consistent with results reported in a number of previous studies which 
used the EC protocol (e.g., Dunn et al., 2000; Wiers et al., 2005)  For example, 
Darkes & Goldman (1993, 1998) reported a reduction in drinking levels at the 
conclusion of the EC programme.  Dunn et al. (2000) and Wiers et al. (2005) 
also reported a reduction in the drinking rates of the male participants in their 
study at the conclusion of the EC programme.   Whilst in the present study the 
number of standard drinks consumed per month increased between pre-
intervention and post-intervention, these rates were lower at follow-up than at 
pre-intervention.  However, it must be noted that the spike in dinking levels at 
post-intervention coincided with the Christmas period, at time at which it might 
be argued there is a natural spike in drinking levels.  This suggests that the 
increase in drinking levels at post-intervention and subsequent decrease at 
follow-up may be an artefact rather than related to the intervention.  It is 
recommended that future research with the EC consider the timing of the 
intervention to avoid confounders such as festive periods. 
Interestingly, changes in scores on the AUDIT did not display the same 
reduction at the 3-month follow-up as did drinking levels.  The lack of 
consistency between the results for the number of drinks consumed per month 
and the AUDIT may have to do with the properties of the AUDIT, in that it 
assesses more than just quantity of drinks consumed over a time period.  Of 
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further interest when interpreting the findings in relation to the participants‟ 
reports of the number of standard drinks consumed per month is that there is 
evidence which demonstrates that individuals are not always skilful at 
determining what exactly constitutes a standard drink (Hasking, Shortell, & 
Machalek, 2005).  However, participants in the current study, as part of the 
TLFB interview, were given examples of what represents a standard drink, 
which it could be expected minimised the number of errors made when 
estimating the number of standard drinks they consumed over a time period.   
Changes in positive AOEs seen at both post-intervention and at follow-
up were not consistent overall with the results reported elsewhere.  In the 
current study, total positive AOEs were higher at post-intervention than at pre-
intervention and higher at follow-up than at pre-intervention.  This indicates 
that the participants in the study endorsed more positive expectancies of the 
rewarding aspects of engaging in alcohol use at the conclusion of the EC 
programme (and at follow-up) compared to prior to beginning the EC program.  
These results are inconsistent with findings reported elsewhere, with Darkes 
and Goldman (1993) reporting a decrease in positive AOEs between pre-
intervention and post-intervention.  Furthermore, Darkes & Goldman (1998) 
reported a decrease in global positive change expectancies in participants who 
completed the original protocol of the EC.  Similar results were reported by 
Wiers and Kummeling (2004) and Corbin et al. (2004).  Thus, the results of the 
present study do not appear to be comparable to the results of previous studies.  
It appears that the EC procedures were not associated with a reduction in 
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positive AOEs in a sample of young men drawn from the general population.  
However, given the small sample in the current study and the lack of statistical 
tests of the significance of any changes in outcome scores, it is difficult to draw 
firm conclusions.  
The patterns for specific AOEs demonstrated that for expectancies of 
increased confidence there was an increase between pre-intervention and post-
intervention and these expectancies were only lower at follow-up compared to 
pre-intervention for two of the three participants.  Expectancies of increased 
sexual interest were higher at follow-up than at pre-intervention for all three of 
the participants in the current study.  Differences in expectancies of increased 
sexual interest between pre-intervention and post-intervention were mixed, with 
one participant showing no change, one participant‟s expectancies increasing, 
and another participant‟s expectancies decreasing.  Thus it would seem that the 
EC intervention was not associated with changed expectancies of increased 
confidence through the challenging of social expectancies.  Furthermore, the 
challenging of sexual expectancies did not coincide with associated reductions 
in expectancies of increased sexual interest in two of the three participants.    
Previous studies have reported mixed results in relation to changes in 
specific positive AOEs post-intervention.  For example, Darkes and Goldman 
(1998) found reductions in social expectancies but not sexual expectancies 
following participation in the EC.  Dunn et al. (2000) reported decreased social 
expectancies on only one of two expectancy measures.  Therefore, it would 
appear that the results of two of the three participants in the current study are 
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similar to results reported elsewhere, with a trend toward decreased social 
(increased confidence) expectancies at follow-up.  The finding that there was no 
reduction with sexual (increased sexual interest) expectancies appears to be 
consistent with previous literature. 
The sample size in the current study did not allow for statistical analyses 
of the results.  Whilst a number of individuals expressed interest in participating 
in the study, the actual rate of recruitment was very low.  Interested individuals 
cited a number of reasons for choosing not to participate in the study.  The most 
common reasons cited included the location of the sessions, the time and day of 
the week that sessions were held, and the lack of financial reimbursement for 
the participant‟s time.  It is therefore recommended that future studies which 
attempt to recruit participants for an EC take these prohibitive factors into 
account when planning the practicalities of the intervention, and allow a longer 
recruitment period. 
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CHAPTER 6: GENERAL DISCUSSION 
The association between alcohol use and variables which have their 
roots in learning theory has a strong history in the substance use literature.  
There has been a strong interest in particular in the relationship of alcohol use 
to biological models of reward and to cognitive representations of the expected 
effects of engaging in alcohol use which result from both direct and indirect 
experience with alcohol.  More specifically, there is now a significant literature 
which demonstrates that patterns of alcohol use are associated with individual 
variability in reward sensitivity and with an individual‟s expectancies regarding 
the rewarding effects of alcohol ingestion.   
A number of studies have demonstrated that higher levels of alcohol use 
are reported in participants who exhibit greater sensitivity to cues in their 
environment which are associated with reward (e.g., Franken & Muris, 2006; 
Loxton & Dawe, 2001).  Further researchers have also consistently reported 
that higher levels of alcohol use are associated with the endorsement or 
possession of a greater level of positive alcohol outcome expectancies (e.g., 
Kilbey et al., 1998; Palfai & Wood, 2001; Vik et al., 2003).  Comparatively, the 
literature which explores the relationship of cannabis use patterns to the same 
variables is in its infancy.  This is despite what appears to be a strong 
theoretical argument for expecting that the relationship of cannabis use to 
reward sensitivity and outcome expectancies will mirror that of alcohol use to 
the same variables.  The primary aim of Study One was to further examine the 
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relationship of cannabis use to SR and outcome expectancies, constructs 
traditionally associated with alcohol use.   
Relationship of RST to Alcohol and Cannabis Use 
As noted in Chapter 4, the results of the present study supported the 
hypothesis that SR would have a positive relationship with both alcohol and 
cannabis use.  The relationship of SR to alcohol use is well established in the 
literature (e.g., De Pino, 2004; Franken, 2002; Johnson et al., 2003; Jorm et al., 
1999; Kambouropoulos & Staiger, 2001; 2007; Kane et al., 2004; Loxton & 
Dawe, 2001).  However, Study One appears to be only the second study in the 
literature which has examined the association between reward sensitivity and 
cannabis use and supports the findings of the only previous study to explore this 
relationship (Simons & Arens, 2007).   
The findings in relation to the association of SR with cannabis use add 
to the literature in a number of ways.  Firstly, they provide further evidence that 
SR may be a risk factor for maladaptive substance use with substances other 
than alcohol.  It would appear that individuals high in reward sensitivity, who 
are sensitive to cues in their environment which signal reward or relief from 
punishment, for example the sight or smell of cannabis, are more likely to 
engage in cannabis use than their less reward sensitive counterparts.  The 
conditioned cannabis cue therefore appears to lead to a greater increase in goal-
directed behaviour, in this case obtaining and ingesting cannabis, in individuals 
who possess high levels of reward sensitivity which suggests that SR may be a 
risk factor for maladaptive cannabis use.  At a practical level, this has 
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implications in the areas of prevention and early intervention, as it allows for 
the identification of individuals who are at risk of developing maladaptive 
cannabis use based on their higher levels of reward sensitivity. 
The finding of an association of SR with cannabis use also adds to the 
literature by lending indirect support to the theory put forward by Wise and 
Bozarth (1987).   Wise and Bozarth proposed that all forms of addiction stem 
from the ability of psychoactive substances to effect psychomotor activation 
through their operation on a shared biological mechanism.  Whilst it is 
acknowledged here that the current thesis has only examined two substances, 
the findings nonetheless provide indirect evidence which corroborates Wise and 
Bozarth‟s contention.  Study One provided evidence that alcohol and cannabis 
use may indeed share a common biological mechanism of action and this 
mechanism appears to be Gray‟s (1982, 1987) BAS. 
A limitation to the findings for the relationship of SR to substance use 
which must be noted is that there were some very small effect sizes reported for 
the group differences in SR between hazardous and non-hazardous alcohol and 
cannabis users as well as between cannabis users and cannabis non-users.  This 
indicates that despite a significant difference in SR between the groups, the 
magnitude of the difference was a small one.  Nonetheless, the correlation, 
between SR and alcohol use behaviour measured on a continuum was medium 
in magnitude and the correlation between SR and cannabis use behaviour 
approached medium magnitude.  This suggests that whilst the magnitude of 
differences in SR between groups of hazardous versus non-hazardous alcohol 
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and cannabis users, as well as cannabis users versus cannabis non-users is 
small, the association between SR and alcohol or cannabis use behaviour on a 
continuum is larger in nature, providing stronger support for an association 
between reward sensitivity and substance use.        
Somewhat disappointingly, there was less concurrence in the 
relationship of SP to alcohol and cannabis use.  The results of the current study 
did not support a relationship between SP and alcohol use.  However, whilst 
there was no significant correlation between SP and CUDIT scores and no 
group differences in levels of SP, hazardous cannabis use was predicted by SP 
in the regression model which included all of the predictors in the current study.  
Nonetheless, the results suggest that overall the tendency to be more in tune 
with cues in the environment which signal punishment does not appear to offer 
any protection from engaging in substance use behaviour.               
Issues related to measurement may help explain the lack of statistical 
relationships in the bulk of the analyses investigating relationships with 
punishment sensitivity.  Smillie et al. (2006) suggested that existing measures 
of SP require revision to bring them more in line with the current 
conceptualisation of RST.  In particular, they noted that scales which were 
developed to measure BIS may provide confounded measurement and may not 
capture the notion of conflict which is central to RST theory.  This goes some 
way toward explaining why SP, although seemingly theoretically relevant to the 
prediction of substance use, has not been found to significantly relate to 
drinking behaviour.  That is, one would expect that increased sensitivity to the 
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punishing aspects of substance use, for example hangovers or feeling physically 
unwell, would be related to decisions not to engage in maladaptive substance.  
However, this does not seem to be the case in the literature to date and is not 
strongly supported in the current study in relation to cannabis use.  It will be of 
interest to observe whether this is still the case once updated measures of SP are 
available for comparison. 
Issues related to the measurement of cannabis use behaviour may also 
explain the inconsistent results in relation to the relationship between SP and 
cannabis use across analyses.  For example, the correlations were conducted 
with the continuous CUDIT scores, whereas each of the remaining analyses 
were conducted using the two dichotomies of CUDIT scores.  It is likely that 
the use of alternate measures of cannabis use behaviour in various analyses had 
some impact on the results found, with a continuous measure of the CUDIT 
providing information along a cannabis use continuum as opposed to categories 
of cannabis use behaviour as per the two CUDIT dichotomies.  It is envisaged 
that using scores which measured participant‟s cannabis use on a continuum in 
the primary analyses would have resulted in greater sensitivity and may thus 
have influenced the results.   
Theoretically, the significant prediction of cannabis use status by SP in 
a model which included all of the predictor variables is an expected finding.  
The FFFS mediates reactions to conditioned and unconditioned aversive stimuli 
and is considered responsible for escape and avoidance behaviours.  The BIS 
controls behaviour when an individual‟s primary purpose is to achieve a goal 
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which requires movement toward danger and resolves conflict by engaging 
either the BAS or the FFFS depending on the reinforcing signals received (Gray 
& McNaughton, 2000).  Therefore, one would expect that increased sensitivity 
to the punishing aspects of substance use would be related to decisions not to 
engage in maladaptive patterns of substance use.  In relation to the prediction of 
cannabis use status, this certainly appears to be the case in the present study.  
Further research in this area, particularly with updated measures of SP, may 
help to disentangle the relationship between SP and cannabis use. 
Relationship of Affect to Alcohol and Cannabis Use 
Disappointingly, there did not appear to be any consistency in the 
relationship of affect to alcohol and cannabis use in the current study.  On the 
one hand, NA was associated with more maladaptive patterns of alcohol use, 
but was not significantly related to cannabis use.  However, in a regression 
model which included all of the variables in the study, NA significantly 
predicted cannabis use behaviour, but not alcohol use behaviour.  Reasons for 
the inconsistency in the results for the association between NA and cannabis 
use across analyses suggests that categorising cannabis users into users and 
non-users, and hazardous versus non-hazardous users provided different 
information regarding cannabis use patterns compared to a continuous CUDIT 
score.  Issues related to the impact of measurement issues with respect to the 
CUDIT are discussed further in the limitations section of the current chapter.   
Conversely, PA was associated with cannabis use behaviour but not 
alcohol use behaviour.  In the current study, lower levels of PA were associated 
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with more maladaptive patterns of cannabis use in the current sample.  The 
findings that hazardous cannabis use and being a current cannabis user was 
associated with lower levels of PA and higher levels of NA appear 
counterintuitive.  Higher levels of SR were related to greater PA and higher 
levels of SR were consistently related to higher levels of substance use in this 
sample.  An extrapolation of this is that higher levels of substance use might be 
expected to be related to higher levels of PA.  This was not found in the current 
study.  One explanation for this might be that individuals high in SR are not 
necessarily characterised by high levels of state PA, and that the increase in PA 
in response to activation of the BAS does not automatically equate to higher 
levels of trait PA.  Furthermore, Corr (2002) and Carver (2004) have proposed 
that under conditions of frustrative non-reward, activation of the BAS can result 
in increases in NA rather than increases in PA.  One previous study has 
provided evidence that hazardous alcohol users are characterised by higher 
levels of state NA, and increases in PA in the presence of a cue signalling 
reward (Kambouropoulos & Staiger, 2004).  Despite the different substance in 
question in Kambouropoulos & Staiger‟s study, the results of the current study 
in relation to the prediction of cannabis use appear to be concordant with the 
finding that hazardous substance users were characterised by high NA and more 
labile PA.  It would therefore appear that in the current study, PA and NA were 
important individual predictors of cannabis use behaviour, whilst the role of PA 
and NA appears to be subsumed by SR and AOEs in relation to the prediction 
of alcohol use behaviour. 
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 When the results of the current study are interpreted in the context of 
reported reasons for cannabis use and the comorbidity of cannabis use with 
mood disorders such as depression, it is perhaps not surprising to find that 
maladaptive cannabis use was associated with lower levels of PA and higher 
levels of NA in the current study.  These results suggests that individuals who 
engage in more maladaptive patterns of cannabis use are characterised by low 
levels of positive affectivity and high levels of negative affectivity.  Therefore, 
the current study appears to add to the literature regarding affective components 
of cannabis use by demonstrating the nature of the relationship between trait 
affectivity and cannabis use behaviour.  However, the results in relation to the 
relationship of NA to cannabis use need to be interpreted with caution given the 
low reliability of the NA subscale in the smaller cannabis hypotheses data 
subset in the current study. 
Relationship of LOC to Alcohol and Cannabis Use 
Somewhat unsurprisingly, LOC was not found to have a significant 
relationship with either alcohol or cannabis use in Study One.  In fact, as 
discussed in Chapter 2, past research has only inconsistently found a 
relationship between LOC and substance use.  This suggests overall in the 
literature LOC is not strongly associated with substance use and it may be that 
more specific reward expectancies such as AOEs and COEs are more important 
in relation to decisions to engage in maladaptive substance use.  Nonetheless, 
the null findings in the present study may be due to methodological concerns. 
The scale reliability for the LOC-Int subscale did not demonstrate adequate 
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reliability in either the full dataset or the cannabis analyses data subset.  
Furthermore, it has been suggested that habit-specific measures of LOC may be 
more useful in research which examines the relationship of LOC to substance 
use.  Indeed, Schneider and Busch (1998) found evidence to suggest that a 
habit-specific LOC measure was a better predictor of alcohol involvement than 
a general LOC scale. 
It is of interest to note the dearth of literature which examines the 
relationship between LOC and substance use, particularly given the centrality 
of reinforcement paradigms to the LOC concept.  Other variables in the 
literature which have consistently been associated with substance use tend to be 
based on reinforcement principles, for example outcome expectancies and SR, 
and it is thus surprising that the LOC concept has not received a great deal of 
interest from substance use researchers.  However, this lack of interest may, in 
fact, be a by-product of the inconsistent results seen in past literature in relation 
to the relationship of LOC to substance use.  It is envisaged that future research 
into this area will help to clarify the nature of the relationship between this 
theoretically interesting variable and substance use. 
Relationship of Outcome Expectancies to Alcohol and Cannabis Use 
As hypothesised, there was a significant positive relationship between 
positive outcome expectancies and both alcohol and cannabis use behaviour.  
Furthermore, positive outcome expectancies significantly differentiated 
hazardous from non-hazardous alcohol and cannabis users as well as cannabis 
users from cannabis non-users.  Once again, there was a discrepancy between 
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the effect sizes for group differences and the magnitude of correlations between 
positive AOEs and alcohol use, which suggests that positive AOEs are not 
highly useful for differentiating hazardous from non-hazardous alcohol users, 
but are strongly associated with continuums of alcohol use behaviour.  
Disappointingly, the correlations between positive COEs and cannabis use 
behaviour were small in size and the effect sizes for group differences in 
cannabis use behaviour were small in magnitude.  Potential reasons for the lack 
of strong associations between COEs and cannabis use behaviour in the current 
sample may have to do with the nature of the sample itself, which appeared to 
consist of few participants with highly maladaptive cannabis use.  Nonetheless, 
for both alcohol and cannabis use behaviour, positive outcome expectancies 
emerged as the best predictors of cannabis and alcohol use behaviour.  This 
suggests that individual variability in cognitions regarding the rewarding 
aspects of engaging in substance use are an important factor in decisions to 
consume alcohol and cannabis use.  
Exploration of the role of negative AOEs demonstrated that the 
association between negative AOEs and alcohol use behaviour was a small one.  
Negative AOEs were also found to differ significantly between hazardous and 
non-hazardous alcohol users, with hazardous users endorsing more negative 
AOEs than their non-hazardous drinking counterparts, but the effect size for 
this difference was quite small.  Negative COEs did not have significant 
associations with cannabis user in any of the analyses.  This suggests that in the 
current sample, negative outcome expectancies are important in explaining 
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alcohol but not cannabis use.  Given that in comparison to studies which 
explore the relationship between positive outcome expectancies and substance 
use studies which explore the relationship between negative outcome 
expectancies and substance use is in its infancy, it is envisaged that with further 
research the relationship of negative outcome expectancies to substance use will 
become clearer.  It is important to note for the current thesis that measurement 
issues surrounding the CUDIT, as discussed elsewhere in this chapter, may 
have impacted on the results in relation to the association between negative 
COEs and cannabis use behaviour.     
This finding that higher negative AOEs were associated with hazardous 
drinking does not appear to be consistent with expectancy theory.  Expectancy 
theory explains behaviour in terms of an individual holding the expectation that 
the outcome of engaging in a particular behaviour will produce certain 
reinforcing effects (Jones et al., 2001).  In relation to alcohol, this suggests that 
heavier drinkers should hold strong beliefs that alcohol consumption will lead 
to positive outcomes (Young & Oei, 1996).  However, hazardous drinkers are 
likely to have engaged in more instances of heavy drinking and will arguably 
have had more opportunity to experience negative effects associated with 
alcohol use, thus holding greater expectancies of the negative effects of 
drinking.   
One explanation for why holding greater negative AOEs does not 
appear to act as a protective factor when it comes to hazardous alcohol use is 
that the type of alcohol outcome expectancy retrieved from memory has been 
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reported to vary as a function of the setting, with expectancies for positive 
alcohol outcome expectancies being more favourable in a bar rather than 
laboratory setting (Wall, McKee, Hinson and Goldstein, 2001).  This suggests 
that whilst an individual may hold both positive and negative expectancies for 
the effects of drinking alcohol, exposure to cues associated with alcohol use 
leads to activation of positive over negative alcohol outcome expectancies, 
thereby influencing decisions to drink.  A recent study has also demonstrated 
there is a tendency to evaluate positive expectancies at a faster rate than 
negative expectancies during alcohol consumption (Palfai & Ostafin, 2003).  
Furthermore, different AOEs appear to be more accessible at different phases of 
the blood alcohol curve (Dunn & Earleywine, 1995).  This suggests that 
positive AOEs are more salient in the presence of cues associated with alcohol 
consumption, and that during alcohol consumption, positive AOEs are more 
accessible than negative alcohol expectancies, in turn influencing drinking 
behaviour.   
Mediation of the Relationship of SR to Alcohol Use and Cannabis Use 
 Adding to the findings regarding the importance of positive outcome 
expectancies in substance use was the finding which suggests that positive 
outcome expectancies are the mechanism whereby SR exerts its influence on 
substance use.  In the current study, positive outcome expectancies mediated 
the relationship between SR and substance use for both alcohol and cannabis.  
This certainly appears to fit in well with RST theory.  Gray (1982, 1987) 
proposed that individuals high in SR are attracted to places were reward is 
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anticipated.  With respect to substance use, this may include locations such as 
pubs.  Such individuals may be more sensitive to cues in their environment 
which signal reward and thus, their positive outcome expectancies may be more 
easily activated in these situations.  Based on the current results, it would 
appear that individuals characterised by higher levels of SR are attracted to 
places where rewards from substance use are likely.  Given that these 
individuals are more sensitive to cues which signal reward, it appears that these 
individuals over time come to form more positive outcome expectancies as a 
result of both direct and indirect experience with substances.  Consequently, 
holding more positive outcome expectancies appears to result in more 
maladaptive patterns of substance use, given that the anticipated rewards from 
engaging in substance use are high in these individuals. 
The results regarding the mediation of the relationship between SR and 
both alcohol and cannabis use by positive outcome expectancies adds to the 
literature by demonstrating that the mediation model, which has previously 
been established in alcohol users, also significantly predicts cannabis use.  
What the current findings seem to show is that SR may facilitate substance use 
behaviour, specifically alcohol and cannabis use behaviour, by promoting 
increased positive expectancies regarding the rewarding effects of engaging in 
substance use.  Thus, the current study not only demonstrates that higher levels 
of SR can be considered a risk factor for maladaptive alcohol use, but also 
demonstrates that the formation of higher levels of positive outcome 
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expectancies, a further outcome of higher levels of SR, is a more proximal 
mechanism associated with maladaptive substance use.   
On a practical level, this combined knowledge suggests that individuals 
high in SR can be identified early on, before they have had the opportunity to 
develop high levels of positive outcome expectancies, and intervention aimed at 
preventing the formation of these positive expectancies could be given as a 
preventative measure (or indeed an early intervention measure).  Obviously, 
further research which identifies suitable interventions will be required in the 
future and this is discussed further in the chapter.  Furthermore, the current 
study provides a basis for intervening with individuals who are at high risk of 
maladaptive substance use due to their high levels of SR by targeting their 
outcome expectancies – the mechanism whereby SR appears to influence 
substance use.  Interventions such as the EC already exist for alcohol use.  The 
current study now provides preliminary evidence to support the investment of 
research resources into exploring similar interventions for cannabis use.  This 
also is discussed further later in the chapter.    
Moderation of the Relationship of SR to Alcohol and Cannabis Use 
 Corr (2004) argued that SR and SP can be thought of as joint 
subsystems (JSH) which under precise conditions exert joint effects on 
behaviour, with SR facilitating responses to rewarding stimuli and antagonising 
responses to aversive stimuli and SP facilitating responses to aversive stimuli 
and antagonises responses to rewarding stimuli.  It was based on Corr‟s account 
of the JSH that it was tentatively hypothesised that the relationship of SR to 
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alcohol and cannabis use would be moderated by punishment sensitivity in the 
current study.  However, there was no evidence to support the hypothesised 
moderating role of SP in the current study.   
A number of factors may have played a role in the lack of evidence to 
support the moderating effect of levels of SP on the relationship between SR 
and substance use.  As noted previously , the measurement of the 
reconceptualised SP may be problematic (Smillie et al., 2006), and error in 
measuring the predictor and/or moderator in moderation analyses is exacerbated 
when the product term is created by the multiplication of the predictor and 
moderator (McLelland & Judd, 1993).  This is possibly one factor which 
influenced the lack of statistically significant interaction in the current analyses.   
Further methodological limitations including the use of a dichotomous 
version of the CUDIT as opposed to the original continuous CUDIT measure 
may have influenced the present results.  However, one other study which has 
demonstrated that SP moderates the relationship between SR and cannabis use 
reported significant results (Simons & Arens, 2007).  A further factor 
potentially responsible for the lack of significant findings in the current study 
may have been the level of statistical power.  Whilst a formal a-priori power 
analysis was not conducted for Study 1, a desired sample size was calculated 
which would permit adequate power in the primary regression analyses for the 
study.  It was difficult to estimate a required sample for the further analyses in 
the current study (e.g., moderation and mediation analyses) as there were no 
known previous studies from which to draw an estimated effect size for a power 
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analysis at the time of designing the current study.  However, in the intervening 
period following the design of Study 1, Simons and Arens reported a significant 
moderation analysis with a sample that included 807 cannabis non-users and 
227 cannabis users, ensuring greater statistical power than that in the current 
study.  A post-hoc power analysis exploring the required sample size to detect a 
small effect (.02) in the moderation analyses for the current study indicates that 
a sample size of at least 558 participants would be required.  Clearly further 
work in this area, preferably with larger samples in the case of moderation 
analyses, is required to delineate the role of the JSH in substance use. 
The design of the current study may provide further explanation as to 
why no significant moderating effect was detected.  Corr (2004) argued that 
confirmation of the JSH cannot be achieved through the exploration of 
statistical interactions of SR and SP.  Corr stated that effects which are 
consistent with the JSH are found in situations with weak rewarding or aversive 
stimuli, in individuals with non-extreme levels of SP and SR, in environments 
which contain both rewarding and aversive stimuli and in situations where rapid 
attentional or behavioural shifts between reinforcing stimuli is required.  It is 
unclear in relation to substance use as to what types of situations might meet 
these conditions.  Nonetheless, study design precluded the experimental 
manipulation of these conditions and an assumption that these conditions occur 
in the participants‟ natural environment, specifically in relation to substance 
use, cannot be made.  Therefore, the results of the current study, whilst not 
providing evidence for the moderating role of SP in relation to substance use, 
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do not necessarily provide evidence which contradicts the JSH.  An alternative 
account for the current findings is that perhaps it is a characteristic of the 
context under investigation (alcohol/cannabis use) that the negative aspects 
associated with substance use are less salient, particularly when dealing with a 
non-clinical population.  Moreover, it is suggested here that in individuals who 
are at the lower end of the substance use continuum do not typically use alcohol 
or cannabis to the extent that the negative effects of engaging in substance use 
are experienced, thus impacting the formation of negative expectancies about 
the outcomes of drinking or using cannabis.  Clearly this is an area of 
investigation which warrants further research. 
Factor Analysis of the Cannabis Expectancy Questionnaire 
Overall, the results of the factor analysis demonstrated that COEs were 
similar to the AOE domains of the DEQ, suggesting that there is a high level of 
correspondence between expectancies as a result of engaging in cannabis use 
and expectancies as a result of engaging in alcohol use.  Interestingly, a recent 
study has attempted to apply the findings related to the prediction of alcohol use 
via alcohol outcome expectancies to cannabis use (Willner, 2001).  The results 
Willner‟s study demonstrated that positive cannabis outcome expectancies were 
significantly related to expectancies for future use and current problem drug 
use.  The author further reported that, in participants who reported never having 
used cannabis, increased alcohol use was significantly related to a higher level 
of positive cannabis outcome expectancies and fewer negative cannabis 
outcome expectancies, suggesting an important relationship between 
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expectancies for both alcohol and cannabis use.  Willner‟s findings suggest that 
there is a high degree of concordance between AOEs and COEs and that, in 
fact, holding greater positive and fewer negative COEs can impact on alcohol 
use as well as cannabis use.  One of the major implications of the similarity and 
interrelatedness of AOEs and COEs relates to intervention.  The finding of high 
rates of concordance between domains of AOEs and domains of COEs in this 
study provides a rationale for potentially designing future intervention 
programmes which are similar to interventions which target AOEs (such as the 
EC).  This will be discussed further in the Implications and Directions for 
Future Research section. 
Limitations 
Study One   
The first limitation which is acknowledged for Study One is that the 
study was cross-sectional in nature, and therefore causal inferences cannot be 
made regarding the relationships reported.  Several limitations in relation to the 
sample also warrant discussion.  The sample consisted predominantly of 
undergraduate psychology students, limiting the generalisability of the results 
to broader populations.  Furthermore, consistent with the aims of the current 
study, only participants aged between 18 and 35 years of age were recruited for 
the current study, and therefore it is unclear whether similar results would 
emerge in different age groups.  In addition, the current sample included a fairly 
low number of regular cannabis users which necessitated pooling cannabis 
users and cannabis non-users in several of the analyses in order to obtain an 
212 
 
 
acceptable sample size.  It would be of interest to repeat these analyses in a 
larger sample of regular cannabis users to determine if the relationships found 
in the current study are replicated.  A further limitation with respect to the 
sample is its effect on statistical power in the moderation analyses.  As stated 
previously, the current sample size did not reach the minimum sample size 
requirement for detecting a small moderation effect which suggests that if an 
effect does exist in the population, but is small in size, it may have been missed 
in the current thesis.    
 A number of limitations related to the scales used in the current study 
are acknowledged.  Firstly, the CEQ which was used to measure COEs is not an 
established scale and as such, there is no data available in the literature 
regarding its reliability and validity.  Nonetheless, the internal consistency of 
the CEQ reached appropriate levels in this study.  However, use of a proven 
psychometrically reliable and valid measure of COEs may have led to different 
results in the current study.  The CUDIT was not used as a continuous measure 
in the current study and thus some of the properties associated with the CUDIT 
were compromised.  Specifically, as a continuous measure, the CUDIT gives an 
indication of cannabis use problems in a continuum.  By dichotomising the 
CUDIT, the sensitivity of this scale would likely have been reduced in the 
analyses, thus impacting on the results obtained.  Furthermore, as mentioned 
previously, existing measures of SP require revision to bring them more in line 
with the current conceptualisation of RST.  Scales which were developed to 
measure BIS may provide confounded measurement in that they may reflect 
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both fear and anxiety or may not capture the notion of conflict which is central 
to the theory (Smillie et al., 2006).  Therefore, the null results reported for the 
majority of the analyses examining the relationship of SP to substance use may 
have been affected by issues related to measurement.       
Finally, the scale reliabilities did not reach appropriate levels for a 
number of the measures.  In the larger dataset, the LOC-Int subscale and the 
DEQ-TR subscale failed to reach appropriate levels of internal consistency.  In 
the cannabis analyses data subset, the LOC-Int subscale, the NA subscale, the 
DEQ-TR subscale, and the CEQ-TR subscale had internal consistency 
estimates lower than generally accepted levels.  The substandard internal 
consistency of these subscales may have influenced some of the results in the 
current study.  One factor which may have influenced not only the lower 
internal consistencies for some of the subscales, but the subscale scores overall, 
is socially desirable responding.  Participants in the current study may have 
underreported their levels of alcohol and cannabis use in order to be viewed 
more favorably by the researcher, and thus influenced the results.  However, the 
anonymous nature of the questionnaire was made clear in the PLS so it is 
unclear to what extent socially desirable responding may have affected the 
results.    
Study Two 
The major limitation with respect to Study Two was most certainly the 
inappropriate sample size.  As noted in Chapter 5, the final sample for Study 
Two consisted of only three participants.  This precluded the use of statistical 
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analyses to determine the significance of any changes seen at post-intervention 
or at follow-up on the outcome measures.  Furthermore, given the sample size 
attained, there is an inherent difficulty in determining what population the 
Study 2 participants represent and thus how the data should be interpreted in 
this regard.  In addition to the above concerns, the absence of a control group 
indicates that causal inferences regarding changes in scores on the outcome 
measures between pre-intervention and post-intervention or follow-up can not 
be made.  A further limitation noted for Study 2 was the setting used for the EC 
sessions.  Although the room used for the group sessions was set up to simulate 
a bar environment, the location was a university building, which may have 
influenced the impact of the simulation.  Finally, the EC was run over the first 
few weeks of December, a time in which it could be argued drinking levels are 
naturally higher given the proximity to the festive season.  This may have 
impacted significantly on the results obtained, thereby affecting any 
interpretations or conclusions made. 
Directions for Future Research 
 The findings of the current study suggest that further research in a 
number of areas is warranted.  For example, future studies could re-examine the 
relationships elicited in the present study in individuals with clinical diagnoses 
of substance use disorders.  This would add to the literature by demonstrating 
whether or not the importance of predictors of substance use such as SR and 
outcome expectancies are equally as important across the spectrum of substance 
use behaviour.  Further studies might also examine whether these variables are 
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important in all facets of cannabis use behaviour such as frequency of use, 
quantity consumed, and level of cannabis-related impairment.   
Further research can expand knowledge on the relationship between SR 
and substance use by exploring what distinguishes individuals high in SR who 
do form greater positive AOEs or COEs from those who do not form 
heightened expectancies for the rewarding outcomes of engaging in substance 
use.  In this way, protective factors can be established and can be a focus of 
efforts aimed at prevention and early intervention.  In this vein, it would be of 
interest to examine longitudinally the development of positive AOEs among 
individuals with similar and dissimilar levels of SR to examine factors that lead 
to greater positive expectancy formation. 
Given the findings in the current study which demonstrate that positive 
COEs are important predictors of cannabis use, further research into the 
development of intervention strategies aimed at challenging COEs is warranted.  
These intervention strategies may take a similar form to the alcohol EC or may 
be novel in their approach.  Further research into methods for challenging 
expectancies which do not involve the administration of substances would also 
be of benefit as the ethical implications of administering cannabis for the 
purposes of intervention are likely to be extensive.  Furthermore, the 
development of intervention strategies which allow for the challenging of 
AOEs without the need for administration of alcohol would extend their use to 
individuals below the legal drinking age.  It is also recommended that future 
research with the EC consider further ways to strengthen the program.  This 
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might include increasing the number of sessions, selecting alternative activities 
for introducing a social or sexual context to the challenge sessions, modifying 
the didactic component of the program to ensure its applicability to the target 
group, and focussing on all expectancy domains across the program.   
 Further exploration of the role of affect in relation to both alcohol use 
and cannabis use is warranted, particularly in light of the important role of 
affect in reinforcement paradigms.  It would appear that the emerging literature 
which uses a cue-reactivity paradigm (e.g., Kambouropoulos & Staiger, 2007) 
may be useful in disentangling the relationship between affect and substance 
use, as it focuses on state affect and the impact of both appetitive and aversive 
motivation on subsequent state affect and substance use behaviour. 
Finally, given the findings in the current study which have supported the 
hypotheses that variables traditionally associated with alcohol use, including 
outcome expectancies and SR, are important in understanding cannabis use, 
future research could expand on these findings by applying the same 
hypotheses to other addictive substances to explore the utility of factors such as 
SR and expectancies in predicting substance use more generally.  
Conclusions 
 The current study sought to explore the utility of variables traditionally 
associated with alcohol use in accounting for cannabis use behaviour and to 
pilot an intervention aimed at reducing alcohol use via the challenging of 
positive AOEs.  The mean scores for the majority of the scales in the current 
study were comparable with means reported in previous research, suggesting 
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that there were no unusual characteristics for the current sample.  Results 
revealed consistency among the relationships between SR, outcome 
expectancies and substance use.  SR was found to be associated with both 
alcohol and cannabis use and this relationship was partially mediated by levels 
of positive outcome expectancies.  SR was also found to reliably distinguish 
hazardous from non-hazardous alcohol and cannabis users and to distinguish 
cannabis users from cannabis non-users.  Levels of SP were not found to 
moderate the relationship between SR and substance use for both alcohol and 
cannabis.  An exploration of the relationship of LOC to alcohol and cannabis 
use also demonstrated consistency, with all three LOC orientations being shown 
to be unrelated to either alcohol or cannabis use in the current study.   
An exploration of the relationship of affect to substance use 
demonstrated less concordance across substances, as did the relationships of 
negative outcome expectancies and punishment sensitivity to alcohol and 
cannabis use.  Negative affectivity was shown to be significantly positively 
correlated with alcohol but not cannabis use and to differentiate hazardous from 
non-hazardous drinkers, but not hazardous from non-hazardous cannabis users 
nor cannabis users from cannabis non-users.  Negative affectivity was, 
however, a significant predictor of cannabis use behaviour but not alcohol use 
behaviour in a model which included all of the predictors in the current study.  
Positive affectivity was negatively correlated with cannabis use, but not 
significantly correlated with alcohol use.  In a model which included all of the 
predictor variables in the current study, PA was a significant predictor of both 
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hazardous cannabis use and cannabis use status, but did not significantly predict 
alcohol use behaviour. 
Negative outcome expectancies demonstrated a significant positive 
correlation with alcohol use and reliably distinguished hazardous alcohol users 
from non-hazardous alcohol users, but were unrelated to cannabis use.  
Punishment sensitivity was not significantly correlated with alcohol or cannabis 
use behaviour, and did not reliably differentiate hazardous from non-hazardous 
alcohol or cannabis users or cannabis users from cannabis non-users.  However, 
in a model which included all of the predictors, SP was a significant predictor 
of cannabis use status.  SP did not significantly predict hazardous alcohol or 
cannabis use within the same model.     
The EC results suggested that this intervention was not successful 
overall in reducing hazardous alcohol use or reducing the level of global 
positive expectancies for the rewarding properties associated with alcohol use.  
The intervention did have an impact on monthly drinking levels and had an 
impact on expectancies of increased confidence and increased sexual interest 
for a proportion of the participants only.  This provides some evidence for the 
utility of the EC in changing a proportion of the outcomes and therefore 
potentially provides and impetus for future research in larger samples and with 
alternate substances. 
Perhaps the most important implication derived from the current  
study relates to the similarities seen between the results for the examination of 
predictors of alcohol use behaviour and of cannabis use behaviour, and for the 
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similarities between domains of AOEs and domains of COEs.  This suggests 
that a number of variables which have traditionally been studied in the context 
of alcohol use may be very useful in understanding cannabis use.  This has not 
only theoretical implications, but has a number of practical implications 
including the incorporation of these findings into the areas of policy, prevention 
and early intervention, and treatment.  The results of the current study provide 
some support for the notion that addiction to substances can be interpreted in 
terms of the ability of psychoactive substances to effect psychomotor 
activation, and that psychomotor stimulant actions operate on a shared 
biological mechanism, with the results of the current study providing support 
for a relationship between SR and cannabis use (Wise & Bozarth, 1987).  The 
current study is only the second study in the literature to explore the utility of 
SR in accounting for cannabis use, and is the first study to find evidence that 
outcome expectancies may be the mechanism through which SR exerts its 
influence on cannabis use. 
At a practical level, the current study has provided a rationale for the 
exploration of potential interventions which target COEs.  Given the high rate 
of similarity between AOEs and COEs in the current study, the finding that 
COEs appear to be a proximal mechanism whereby SR influences cannabis use 
behaviour, and the finding that COEs appear to be the most important predictor 
of cannabis use in the current study, there appears to be a strong impetus for the 
development of treatments, and prevention and early intervention protocols 
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which target expectancies of the rewarding aspects associated with cannabis 
use. 
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Please fill in the following section with your demographics.  These questions will not be used to identify 
you in any way. 
 
 
   Age (in years): 
 
 
   Sex (circle one)                                     Male                   Female 
 
 
   Highest level of education                   Secondary          Tertiary            Post-graduate 
   completed (circle one) 
 
 
   Occupational status (circle one)         Full-time            Part-time          Casual 
 
 
Please note: This section will be removed by the researcher 
------------------------------------------------------------------------------------------------------------------------ 
 
In the future, there may be an opportunity for you to be contacted to participate in a second study which 
follows-on directly 
from the present study.  If you agree to be contacted in the future, please complete the details below.  Note 
that these details  
will be removed from the questionnaire, ensuring the confidentiality and anonymity of your responses.  If 
you do not wish  
to be contacted in the future, please leave this section blank. 
 
 
Name: ………………………………………………………………….. 
 
 
 
Address: ……………………………………………………………….. 
 
 
 
Daytime telephone number: …………………………………………… 
 
 
 
Email: ………………………………………………………………….. 
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For the each of the following substances, please indicate, using a tick, the level that best describes your current usage.  
  
Please provide an indication of the typical amount you would use per occasion, as well as the age at which you first  
used the substance. 
 
Substance Frequency of use Typical 
amount 
used in 
time 
period 
A
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ir
st
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Cigarettes 
 
          
Marijuana/Cannabis 
(pot, grass, weed, reefer, 
joint, mull, cone, spliff, 
dope, hash) 
          
Alcohol 
 
          
Heroin 
(horse, hammer, H, dope, 
smack, junk, gear, boy) 
          
Methadone 
(done) 
          
Astrolite 
 
          
Cocaine 
(coke, snow, Charlie, gold 
dust, C, crack, rock, base, 
sugar block) 
          
LSD/synthetic 
hallucinogens 
(acid, trips, wedges, 
windowpane, blotter, 
microdot, angel dust, hog) 
          
Naturally occurring 
hallucinogens (e.g. 
mushrooms) 
(mushies, blue meanies, 
magic mushrooms, gold 
tops) 
          
Ecstasy/Fantasy 
(Ex, E , eccy, MDMA, 
Adam, love drug, grievous 
bodily harm, liquid E) 
          
Inhalants (e.g. paint, 
petrol) 
(laughing gas, whippits, 
nitrous, snappers, poppers, 
bolt, bullet, rush) 
          
Painkillers or analgesics 
(non-medical purpose) 
 
          
Barbiturates/Benzodiaze
pines (non-medical 
purpose) 
(benzos, temazzies, tranks, 
sleepers, barbs, reds, 
phennies, tooies, yellows) 
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Amphetamines (non-
medical purpose) 
(speed, uppers, ice, meth, 
crystal, snow, point, base, 
zip, eve, oxblood) 
          
Steroids (non-medical 
purpose) 
 
          
Caffeine 
 
          
Other (please specify)           
Please continue to the next section
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For the next section, please answer each question by putting a circle around the “Yes” or “No” following the 
question.   
There are no right or wrong answers.  Be sure to answer every question in this section.                 
 
1. Do you often refrain from doing something because you are 
afraid of it being illegal? 
 
Yes  No 
2. Does the good prospect of obtaining money motivate you 
strongly to do some things? 
 
Yes  No 
3. Do you prefer not to ask for something when you are not sure 
you will obtain it? 
 
Yes  No 
4. Are you frequently encouraged to act by the possibility of 
being valued in your work, in your studies, with your friends or 
with your family? 
 
Yes  No 
5. Are you often afraid of new or unexpected situations? 
 
Yes  No 
6. Do you often meet people that you find physically attractive? 
 
Yes  No 
7. Is it difficult for you to telephone someone you do not know? 
 
Yes  No 
8. Do you like to take some drugs because of the pleasure you 
get from them? 
 
Yes  No 
9. Do you often renounce your rights when you know you can 
avoid a quarrel with a person or an organisation? 
 
Yes  No 
10. Do you often do things to be praised? 
 
Yes  No 
11. As a child, were you troubled by punishments at home or in 
school? 
 
Yes  No 
12. Do you like being the centre of attention at a party or a 
social meeting? 
 
Yes  No 
13. In tasks that you are not prepared for, do you attach great 
importance to the possibility of failure?  
 
Yes  No 
14. Do you spend a lot of your time on obtaining a good image? 
 
Yes  No 
15. Are you easily discouraged in difficult situations? 
 
Yes  No 
16. Do you need people to show their affection for you all the 
time? 
 
Yes  No 
17. Are you a shy person? 
 
Yes  No 
18. When you are in a group, do you try to make your opinions 
the most intelligent or the funniest?  
  
Yes  No 
19. Whenever possible, do you avoid demonstrating your skills 
for fear of being embarrassed? 
 
Yes  No 
20. Do you often take the opportunity to pick up people you 
find attractive? 
 
Yes  No 
21. When you are with a group, do you have difficulties 
selecting a good topic to talk about? 
 
Yes  No 
22. As a child, did you do a lot of things to get people's 
approval? 
 
Yes  No 
23. Is it often difficult for you to fall asleep when you think 
about things you have done or must do? 
 
Yes  No 
24. Does the possibility of social advancement, move you to 
action, even if this involves not playing fair? 
Yes  No 
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25. Do you think a lot before complaining in a restaurant if your 
meal is not well prepared? 
 
Yes  No 
26. Do you generally give preference to those activities that 
imply an immediate gain? 
 
Yes  No 
27. Would you be bothered if you had to return to a store when 
you noticed you were given the wrong change? 
 
Yes  No 
28. Do you often have trouble resisting the temptation of doing 
forbidden things? 
 
Yes  No 
29. Whenever you can, do you avoid going to unknown places? 
 
Yes  No 
30. Do you like to compete and do everything you can to win? 
 
Yes  No 
31. Are you often worried by things that you said or did? 
 
Yes  No 
32. Is it easy for you to associate tastes and smells to very 
pleasant events? 
 
Yes  No 
33. Would it be difficult for you to ask your boss for a raise 
(salary increase)? 
 
Yes  No 
34. Are there a large number of objects or sensations that 
remind you of pleasant events? 
 
Yes  No 
35. Do you generally try to avoid speaking in public? 
 
Yes  No 
36. When you start to play with a slot machine, is it often 
difficult for you to stop? 
 
Yes  No 
37. Do you, on a regular basis, think that you could do more 
things if it was not for your insecurity or fear? 
 
Yes  No 
38. Do you sometimes do things for quick gains? 
 
Yes  No 
39. Comparing yourself to other people you know, are you 
afraid of many things? 
 
Yes  No 
40. Does your attention easily stray from your work in the 
presence of an attractive stranger? 
 
Yes  No 
41. Do you often find yourself worrying about things to the 
extent that performance in intellectual abilities is impaired? 
 
Yes  No 
42. Are you interested in money to the point of being able to do 
risky jobs? 
 
Yes  No 
43. Do you often refrain from doing something you like in order 
not to be rejected or disapproved of by others? 
Yes  No 
44. Do you like to put competitive ingredients in all of your 
activities? 
 
Yes  No 
45. Generally, do you pay more attention to threats than to 
pleasant events?  
 
Yes  No 
46. Would you like to be a socially powerful person? 
 
Yes  No 
47. Do you often refrain from doing something because of your 
fear of being embarrassed? 
 
Yes  No 
48. Do you like displaying your physical abilities even though 
this may involve danger? 
 
Yes  No 
 
Please continue to the next section 
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Below is a series of attitude statements. Each represents a commonly held opinion. There are no right or wrong 
answers.  
 
You will probably agree with some items and disagree with others. We are interested in the extent to which you agree 
or disagree with such matters of opinion.  
 
Read each statement carefully. Then indicate the extent to which you agree or disagree by circling the number 
following each statement. The numbers and their meanings are indicated below: 
 
   If you agree strongly: circle +3 
   If you agree somewhat: circle +2 
   If you agree slightly: circle +1 
 
If you disagree slightly: circle -1 
   If you disagree somewhat: circle -2 
   If you disagree strongly: circle -3 
 
First impressions are usually best. Read each statement, decide if you agree or disagree and the strength of your 
opinion, and then circle the appropriate number. 
 
GIVE YOUR OPINION ON EVERY STATEMENT. 
 
If you find that the numbers to be used in answering do not adequately reflect your own opinion, use the one that is 
closest to the way you feel. 
    
 
 
 
Strongly 
Disagree 
 
Disagree 
Somewhat 
 
Slightly 
Disagree 
 
Slightly 
Agree 
 
Agree 
Somewhat 
 
Strongly 
Agree 
 
1. Whether or not I get to be a 
leader depends mostly on my 
ability. 
 
-3 -2 -1 +1 +2 +3 
2. To a great extent my life is 
controlled by accidental 
happenings. 
 
-3 -2 -1 +1 +2 +3 
3. I feel like what happens in 
my life is mostly determined 
by powerful people. 
 
-3 -2 -1 +1 
 
+2 
+3 
4. Whether or not I get into a 
car accident depends mostly 
on how good a driver I am. 
 
-3 -2 -1 +1 +2 +3 
5. When I make plans, I am 
almost certain to make them 
work. 
 
-3 -2 -1 +1 +2 +3 
6. Often there is no chance of 
protecting my personal 
interests from bad luck 
happenings. 
 
-3 -2 -1 +1 +2 +3 
7. When I get what I want, It's 
usually because I am lucky. 
 
-3 -2 -1 +1 +2 +3 
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Strongly 
Disagree 
Disagree 
Somewhat 
Slightly 
Disagree 
Slightly 
Agree 
Agree 
Somewhat 
Strongly 
Agree 
8. Although I might have 
good ability, I will not be 
given leadership 
responsibility without 
appealing to those in positions 
of power. 
 
-3 -2 -1 +1 +2 +3 
9. How many friends I have 
depends on how nice a person 
I am. 
 
-3 -2 -1 +1 +2 +3 
10. I have often found that 
what is going to happen will 
happen. 
 
-3 -2 -1 +1 +2 +3 
11. My life is chiefly 
controlled by powerful others. 
 
-3 -2 -1 +1 +2 +3 
12. Whether or not I get into a 
car accident is mostly a matter 
of luck. 
 
-3 -2 -1 +1 +2 +3 
13. People like myself have 
very little chance of 
protecting our personal 
interests when they conflict 
with those of strong pressure 
groups. 
 
-3 -2 -1 +1 +2 +3 
14. It's not always wise for me 
to plan too far ahead because 
many things turn out to be a 
matter of good or bad fortune. 
 
-3 -2 -1 +1 +2 +3 
15.  Getting what I want 
requires pleasing those people 
above me. 
 
-3 -2 -1 +1 +2 +3 
16. Whether or not I get to be 
a leader depends on whether 
I'm lucky enough to be in the 
right place at the right time. 
 
-3 -2 -1 +1 +2 +3 
17.  If important people were 
to decide they didn't like me, I 
probably wouldn't make many 
friends. 
 
-3 -2 -1 +1 +2 +3 
18.  I can pretty much 
determine what will happen in 
my life. 
 
-3 -2 -1 +1 +2 +3 
19.  I am usually able to 
protect my personal interests. 
 
 
 
 
 
 
 
 
 
 
 
 
-3 -2 -1 +1 +2 +3 
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Strongly 
Disagree 
Disagree 
Somewhat 
Slightly 
Disagree 
Slightly 
Agree 
Agree 
Somewhat 
Strongly 
Agree 
 
20.  Whether or not I get into 
a car accident depends 
mostly on the other driver. 
 
-3 -2 -1 +1 +2 +3 
21.  When I get what I want, 
it's usually because I worked 
hard for it. 
 
-3 -2 -1 +1 +2 +3 
22.  In order to have my 
plans work, I make sure that 
they fit in with the desires of 
people who have power over 
me. 
 
-3 -2 -1 +1 +2 +3 
23.  My life is determined by 
my own actions. 
 
-3 -2 -1 +1 +2 +3 
24.  It's chiefly a matter of 
fate whether or not I have 
few friends or many friends. 
 
-3 -2 -1 +1 +2 +3 
 
 
 
 
 
Please continue to the next section 
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For each statement below, please indicate how much you agree or disagree with the statement.  If you Strongly  
Disagree, circle 1, if you Disagree, circle 2, if you Neither Agree nor Disagree, circle 3, if you Agree, circle 4,  
and if you Strongly Agree, circle 5.  Be sure to answer every question in this section.       
 
 
Strongly 
Disagree 
Disagree Neither 
Agree nor 
Disagree 
Agree 
 
 
 
 
Strongly 
Agree 
1. I get better ideas when I'm 
drinking. 
 
1 2 3 4 5 
2. I do not drink alcohol to help 
me to unwind after a hard day or 
week‟s work.  
 
1 2 3 4 5 
3. Little things annoy me less 
when I'm drinking. 
 
1 2 3 4 5 
4. Drinking makes me feel 
outgoing and friendly. 
 
1 2 3 4 5 
5. Drinking alcohol makes me 
tense. 
 
1 2 3 4 5 
6. I have more self confidence 
when drinking. 
 
1 2 3 4 5 
7. It is not necessary to drink to 
get full enjoyment out of life. 
 
1 2 3 4 5 
8. Drinking makes me more 
sexually responsive. 
 
1 2 3 4 5 
9. When I'm anxious or tense I do 
not feel a need for alcohol. 
 
1 2 3 4 5 
10. Drinking makes the future 
brighter. 
 
1 2 3 4 5 
11. I drink alcohol because it's a 
habit. 
 
1 2 3 4 5 
12. Drinking makes me bad 
tempered. 
 
1 2 3 4 5 
13. I am more aware of what I say 
and do if I'm drinking alcohol. 
 
1 2 3 4 5 
14. I feel that drinking hinders me 
in getting along with other 
people. 
 
1 2 3 4 5 
15. I feel restless when drinking 
alcohol. 
 
1 2 3 4 5 
16. I am more sullen and 
depressed when I‟m drinking 
alcohol. 
 
1 2 3 4 5 
17. I rarely think about alcohol. 
 
1 2 3 4 5 
18. I cannot always control my 
drinking. 
 
 
 
1 2 3 4 5 
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 Strongly 
Disagree 
Disagree Neither 
Agree nor 
Disagree 
 
Agree Strongly 
Agree 
19. I am less concerned about my 
actions when I'm drinking. 
 
1 2 3 4 5 
20. If I'm drinking it's easier to 
express my feelings. 
 
1 2 3 4 5 
21. I drink to relieve tension. 
 
1 2 3 4 5 
22. I often feel sexier after I've 
been drinking. 
 
1 2 3 4 5 
23. Drinking does not help to 
relieve any tension I feel about 
recent concerns and interests. 
 
1 2 3 4 5 
24. Drinking increases my 
aggressiveness. 
 
1 2 3 4 5 
25. Drinking makes me feel like a 
failure. 
 
1 2 3 4 5 
26. Drinking helps me be more 
mentally alert. 
 
1 2 3 4 5 
27. Drinking alcohol removes 
most thoughts of sex from my 
mind. 
 
1 2 3 4 5 
28. I tend to adopt a "who cares" 
attitude when drinking. 
 
1 2 3 4 5 
29. Drinking makes me more 
easily irritated. 
 
1 2 3 4 5 
30. I am addicted to alcohol. 
 
1 2 3 4 5 
31. Drinking brings out the worst 
in me. 
 
1 2 3 4 5 
32. I feel less shy when drinking. 
 
1 2 3 4 5 
33. Drinking makes me feel more 
violent. 
 
1 2 3 4 5 
34. I am less discreet if I drink 
alcohol. 
 
1 2 3 4 5 
35. When I am drinking it's easier 
to open up and express my 
feelings. 
 
1 2 3 4 5 
36. I am powerless in the face of 
alcohol. 
 
1 2 3 4 5 
37. When I'm drinking I avoid 
people or situations for fear of 
embarrassment. 
 
1 2 3 4 5 
38. Drinking alcohol sharpens my 
mind. 
 
 
 
 
1 2 3 4 5 
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Strongly 
Disagree 
Disagree Neither 
Agree nor 
Disagree 
 
Agree Strongly 
Agree 
39. I feel disappointed in myself 
when drinking. 
 
1 2 3 4 5 
40. Drinking is unimportant to 
me. 
 
1 2 3 4 5 
41. I tend to avoid sex if I've been 
drinking. 
 
1 2 3 4 5 
42. I lose most feeling of sexual 
interest after I've been drinking. 
 
1 2 3 4 5 
43. I am clumsier when drinking 
alcohol. 
 
1 2 3 4 5 
 
 
 
 
Please continue to the next section 
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For the next section, please read each question and indicate, by circling the appropriate response, which answer is  
correct for you.  Be sure to answer every question in this section. 
 
1. How often do you have a 
drink containing alcohol? 
 
 
Never Monthly or less 
Two to four 
times a month 
Two to 
three times 
a week 
Four or 
more times 
a week 
2. How many drinks containing 
alcohol do you have on a 
typical day when you are 
drinking? 
 
1 or 2 3 or 4 5 or 6 7 to 9 10 or more 
3. How often do you have six 
or more drinks on one 
occasion? 
 
 
Never 
Less than 
monthly 
Monthly Weekly 
Daily or 
almost 
daily 
4. How often during the last 
year have you found that you 
were not able to stop drinking 
once you had started? 
 
Never 
Less than 
monthly 
Monthly Weekly 
Daily or 
almost 
daily 
5. How often during the last 
year have you failed to do what 
was normally expected from 
you because of drinking? 
 
Never 
Less than 
monthly 
Monthly Weekly 
Daily or 
almost 
daily 
6. How often during the last 
year have you needed a first 
drink in the morning to get 
yourself going after a heavy 
dinking session? 
 
Never 
Less than 
monthly 
Monthly Weekly 
Daily or 
almost 
daily 
7. How often during the last 
year have you had a feeling of 
guilt or remorse after drinking? 
 
Never 
Less than 
monthly 
Monthly Weekly 
Daily or 
almost 
daily 
8. How often during the last 
year have you been unable to 
remember what happened the 
night before because you had 
been drinking? 
 
Never 
Less than 
monthly 
Monthly Weekly 
Daily or 
almost 
daily 
9. Have you or someone else 
been injured as a result of your 
drinking? 
 
 
No  
Yes, but not in 
the last year 
 
Yes, 
during the 
last year 
10. Has a relative or friend, or a 
doctor or other health worker 
been concerned about your 
drinking or suggested you cut 
down? 
 
No  
Yes, but not in 
the last year 
 
Yes, 
during the 
last year 
 
 
Please continue to the next section 
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For each statement below, please indicate how much you agree or disagree with the statement.  If you Strongly  
Disagree, circle 1, if you Disagree, circle 2, if you Neither Agree nor Disagree, circle 3, if you Agree, circle 4,  
and if you Strongly Agree, circle 5.  Be sure to answer every question in this section.     
  
 
Strongly 
Disagree 
Disagree Neither Agree 
nor Disagree 
 
Agree Strongly 
Agree 
1. I get better ideas when I'm using 
cannabis. 
 
1 2 3 4 5 
2. I do not use cannabis to help me 
to unwind after a hard day or weeks 
work.  
 
1 2 3 4 5 
3. Little things annoy me less when 
I'm using cannabis. 
 
1 2 3 4 5 
4. Cannabis makes me feel outgoing 
and friendly. 
 
1 2 3 4 5 
5. Using cannabis makes me tense. 
 
1 2 3 4 5 
6. I have more self confidence when 
using cannabis. 
 
1 2 3 4 5 
7. It is not necessary to use cannabis 
to get full enjoyment out of life. 
 
1 2 3 4 5 
8. Using cannabis makes me more 
sexually responsive. 
 
1 2 3 4 5 
9. When I'm anxious or tense I do 
not feel a need for cannabis. 
 
1 2 3 4 5 
10. Using cannabis makes the future 
brighter. 
 
1 2 3 4 5 
11. I use cannabis because it's a 
habit. 
 
1 2 3 4 5 
12. Using cannabis makes me bad 
tempered. 
 
1 2 3 4 5 
13. I am more aware of what I say 
and do if I'm using cannabis. 
 
1 2 3 4 5 
14. I feel that using cannabis 
hinders me in getting along with 
other people. 
 
1 2 3 4 5 
15. I feel restless when using 
cannabis. 
 
1 2 3 4 5 
16. I am more sullen and depressed 
when I am using cannabis. 
 
1 2 3 4 5 
17. I rarely think about cannabis. 
 
1 2 3 4 5 
18. I cannot always control my 
cannabis use. 
 
1 2 3 4 5 
19. I am less concerned about my 
actions when I'm using cannabis. 
 
 
 
 
 
1 2 3 4 5 
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Strongly 
Disagree 
Disagree Neither Agree 
nor Disagree 
 
Agree Strongly 
Agree 
20. If I'm using cannabis it's easier 
to express my feelings. 
 
1 2 3 4 5 
21. I use cannabis to relieve tension. 
 
1 2 3 4 5 
22. I often feel sexier after I've been 
using cannabis. 
 
1 2 3 4 5 
23. Using cannabis does not help to 
relieve any tension I feel about 
recent concerns and interests. 
 
1 2 3 4 5 
24. Cannabis increases my 
aggressiveness. 
 
1 2 3 4 5 
25. Using cannabis makes me feel 
like a failure. 
 
1 2 3 4 5 
26. Cannabis helps me be more 
mentally alert. 
 
1 2 3 4 5 
27. Using cannabis removes most 
thoughts of sex from my mind. 
 
1 2 3 4 5 
28. I tend to adopt a "who cares" 
attitude when using cannabis. 
 
1 2 3 4 5 
29. Cannabis makes me more easily 
irritated. 
 
1 2 3 4 5 
30. I am addicted to cannabis. 
 
1 2 3 4 5 
31. Cannabis brings out the worst in 
me. 
 
1 2 3 4 5 
32. I feel less shy when using 
cannabis. 
 
1 2 3 4 5 
33. Cannabis makes me feel more 
violent. 
 
1 2 3 4 5 
34. I am less discreet if I use 
cannabis. 
 
1 2 3 4 5 
35. When I am using cannabis it's 
easier to open up and express my 
feelings. 
 
1 2 3 4 5 
36. I am powerless in the face of 
cannabis. 
 
1 2 3 4 5 
37. When I'm using cannabis I 
avoid people or situations for fear 
of embarrassment. 
 
1 2 3 4 5 
38. Cannabis sharpens my mind. 
 
1 2 3 4 5 
39. I feel disappointed in myself 
when using cannabis. 
 
1 2 3 4 5 
40. Using cannabis is unimportant 
to me. 
 
 
 
 
1 2 3 4 5 
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Strongly 
Disagree 
Disagree Neither Agree 
nor Disagree 
 
Agree Strongly 
Agree 
41. I tend to avoid sex if I've been 
using cannabis. 
 
1 2 3 4 5 
42. I lose most feeling of sexual 
interest after I've been using 
cannabis. 
 
1 2 3 4 5 
43. I am clumsier when using 
cannabis. 
 
1 2 3 4 5 
 
 
 
 
 
 
Please continue to the next section  
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For the next section, please read each question and indicate, by circling the appropriate response, which answer is  
correct for you.   
 
Have you used cannabis over the past 6 months? Yes No 
 
If YES, please answer the following questions about your cannabis use.  Please circle the response that is most correct  
for you in relation to your cannabis use over the past 6 months. 
 
1. How often do you use cannabis? 
 
 
 
 
Never 
Monthly or 
less 
2 to 4 
times a 
month 
2 to 3 
times a 
week 
4 or 
more 
times a 
week 
2. How many hours were you “stoned” on a 
typical day when you had been using 
cannabis? 
 
1 or 2 3 or 4 5 or 6 7 to 9 
10 or 
more 
3. How often were you “stoned” for 6 or 
more hours? 
 
 
 
Never 
Less than 
monthly 
Monthly Weekly 
Daily or 
almost 
daily 
4. How often during the past 6 months did 
you find that you were not able to stop using 
cannabis once you had started? 
 
Never 
Less than 
monthly 
Monthly Weekly 
Daily or 
almost 
daily 
5. How often during the past 6 months have 
you failed to do what was normally expected 
from you because of using cannabis? 
 
Never 
Less than 
monthly 
Monthly Weekly 
Daily or 
almost 
daily 
6. How often during the past 6 months did 
you need to use cannabis in the morning to 
get yourself going after a heavy session of 
using cannabis? 
 
Never 
Less than 
monthly 
Monthly Weekly 
Daily or 
almost 
daily 
7. How often during the past 6 months did 
you have a feeling of guilt or remorse after 
using cannabis? 
 
 
Never 
Less than 
monthly 
Monthly Weekly 
Daily or 
almost 
daily 
8. How often in the past 6 months have you 
had a problem with your memory or 
concentration after using cannabis? 
 
Never 
Less than 
monthly 
Monthly Weekly 
Daily or 
almost 
daily 
9. Have you or someone else been injured as 
a result of your use of cannabis over the past 
6 months? 
 
 No  Yes  
10. Has a relative or friend, or a doctor or 
other health worker been concerned about 
your use of cannabis or suggested you cut 
down over the past 6 months? 
 
 No  Yes  
 
Please continue to the next section 
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This scale consists of a number of words that describe different feelings and emotions.  Read each item and then mark the  
appropriate answer in the space next to that word.  Indicate to what extent you feel this way in general.  Use the following  
scale to record your answers. 
 
 
 
         1                          2                3        4        5 
very slightly a little               moderately           quite a bit                     extremely  
or not at all 
 
 
 
  _______interested    _______irritable 
 
  _______distressed    _______alert 
 
  _______excited    _______ashamed 
 
  _______upset    _______inspired 
 
  _______strong    _______nervous 
 
  _______guilty    _______determined 
 
  _______scared    _______attentive  
 
  _______hostile    _______jittery 
 
  _______enthusiastic    _______active 
 
  _______proud    _______afraid 
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Does personality influence alcohol and cannabis use? 
 
We are conducting a study which is looking at how 
different personality traits can predict whether or not 
people drink alcohol or smoke cannabis, and if they do, to 
what extent. 
 
The study is being conducted within the RMIT School of 
Health Sciences – Division of Psychology. 
 
The study is looking at personality and substance use 
patterns specifically in young adults.  Therefore, research 
participants will need to be between 18 and 35 years of 
age.  Individuals who do not drink alcohol or smoke 
cannabis are also encouraged to participate, as data from 
non-substance users is also important to the study. 
 
If you are interested in becoming a participant, please feel 
free to contact the principal researcher, Enza De Pino via 
email at s3099981@student.rmit.edu.au or by phoning the 
Division on (03) 9925 7376. 
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Appendix C 
Study One Plain Language Statement 
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INVITATION TO PARTICIPATE IN A RESEARCH PROJECT 
PROJECT INFORMATION STATEMENT 
 
Project Title: 
o Individual Differences, Reward Expectancies and Affect as Predictors  
of Substance Use In Young Adults. 
 
Investigators: 
o Enza De Pino  
Psychology Masters Degree Student  
o Dr Andrew Francis 
Project Supervisor 
 
 
Dear Prospective Participant, 
 
You are invited to participate in a research project being conducted by RMIT University. This 
information sheet describes the project in straightforward language, or „plain English‟. Please 
read this sheet carefully and be confident that you understand its contents before deciding 
whether to participate.  If you have any questions about the project, please ask one of the 
investigators.   
 
Who is involved in this research project? Why is it being conducted? 
The current research project is being conducted by Enza De Pino as part of the requirements for 
the Master of Psychology (Clinical) program at RMIT University.  This research is being 
conducted under the supervision of Dr Andrew Francis, and has been approved by the RMIT 
Human Research Ethics Committee.  
 
Why have you been approached? 
This study is investigating substance use predictors in young adults and as such, potential 
participants who fall within the age ranges of 18 and 35 years of age are being made aware of 
the study and are invited to participate. 
 
What is the project about? What are the questions being addressed? 
The primary aim of this research is to examine which individual characteristics can predict 
substance use in young adults.  The research aims to examine the contribution of personality, 
general mood and beliefs in personal control in understanding substance use.  It is expected that 
180 individuals will participate in this study of which approximately half will be male and half 
will be female.  
 
If I agree to participate, what will I be required to do? 
If you decide to participate in this study, you will be required to complete a questionnaire.   
The questionnaire package takes approximately 40 minutes to complete.  You are welcome to 
inspect the test materials prior to making a decision as to whether or not you wish to participate.  
Responses will remain anonymous as no identifying information will be collected.  
The questionnaire comprises three sections.  The first section asks for information on basic 
demographic information such as age, gender and level of education.  The second section 
requires you to fill out a table which asks about substance use patterns.  The final section 
requests information about individual characteristics.  This section includes: 
1. A set of questions measuring an individual‟s sensitivity to reward.  An example of the type 
of question in this section is “Do you like to compete and do everything you can to win?” 
2. A set of items measuring an individual‟s expectancies of the effects of drinking alcohol.  
An example of the type of item in this section is “Drinking makes me feel outgoing and 
friendly.” 
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3. A set of questions measuring an individual‟s belief that they are in control of personal 
rewards.  An example of the type of item in this section is “Whether or not I get to be a 
leader depends mostly on my ability”. 
4. A set of questions measuring an individual‟s drinking patterns.  An example of the type of 
question in this section is “How often do you have a drink containing alcohol?” 
5. A set of questions measuring an individual‟s cannabis usage patterns.  An example of the 
type of item in this section is “How often were you stoned for six or more hours?” 
6. A set of items measuring an individual‟s positive or negative feeling.  An example of the 
type of item in this section is “(Do you feel) interested”. 
   
What are the risks or disadvantages associated with participation? 
It is not anticipated that participation in this study will pose any risks above what you would 
experience in day-to-day life.  However, if you are concerned about your responses to any of 
the questionnaire items or if you find participation in the project distressing, you should contact 
Dr Andrew Francis as soon as convenient. Dr Andrew Francis will discuss your concerns with 
you confidentially and suggest appropriate follow-up, if necessary.  Alternatively, you can call 
DirectLine, a free and confidential drug and alcohol counselling, information and referral 
service, on 1800 888 236.  DirectLine operates 24 hours a day, 7 days a week. 
 
What are the benefits associated with participation? 
Whilst there are no direct benefits to you in choosing to participate in this study, your 
participation will assist in improving our understanding of how certain individual characteristics 
can predict patterns of alcohol and cannabis use. 
 
What will happen to the information I provide? 
The information provided by you will be held under lock and key on secure premises at RMIT 
University, Bundoora West Campus.  The only individuals with access to this information are 
the researcher and the research supervisor.  The findings from this study may be presented at 
conferences or published in scientific journals, however only group data will be presented, 
individual data will not be used.  The collected data will be stored for a minimum of five years, 
and then destroyed.  
 
What are my rights as a participant? 
As a participant, you have the right to withdraw your participation at any time, without penalty.   
You also have the right to have any unprocessed data retrieved and destroyed, provided that it 
can be reliably identified.  You also have the right to have any questions that you may have 
answered at any time.  Individual consent is implied through return of the questionnaire. 
 
Whom should I contact if I have any questions? 
If you have any questions, you should contact Dr Andrew Francis on 9925 7782.  Alternatively, 
you can send questions via email to andrew.francis@rmit.edu.au. 
 
What other issues should I be aware of before deciding whether to participate? 
There are no other issues relating to your participation. 
 
Yours Sincerely,  
 
Enza De Pino      Dr Andrew Francis 
BAppSc (Psychy/Psychophys),     B.Bsc (Hon), Ph.D, DipHlthSci. 
PostGradDip (Psych).     Supervisor  
    
 
Any complaints about your participation in this project may be directed to the Secretary, RMIT Human Research Ethics Committee, 
University Secretariat, RMIT, GPO Box 2476V, Melbourne, 3001.  The telephone number is (03) 9925 1745.   
Details of the complaints procedure are available from the above address.   
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Please fill in the following section with your demographics.  These questions will not be used to identify 
you in any way. 
 
 
   Age (in years): 
 
 
   Sex (circle one)                                     Male                   Female 
 
 
   Highest level of education                   Secondary          Tertiary            Post-graduate 
   completed (circle one) 
 
 
   Occupational status (circle one)         Full-time            Part-time          Casual 
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For the next section, please answer each question by putting a circle around the “Yes” or “No” following the question.   
There are no right or wrong answers.  Be sure to answer every question in this section.                 
 
1. Do you often refrain from doing something because you are 
afraid of it being illegal? 
 
Yes  No 
2. Does the good prospect of obtaining money motivate you 
strongly to do some things? 
 
Yes  No 
3. Do you prefer not to ask for something when you are not sure 
you will obtain it? 
 
Yes  No 
4. Are you frequently encouraged to act by the possibility of 
being valued in your work, in your studies, with your friends or 
with your family? 
 
Yes  No 
5. Are you often afraid of new or unexpected situations? 
 
Yes  No 
6. Do you often meet people that you find physically attractive? 
 
Yes  No 
7. Is it difficult for you to telephone someone you do not know? 
 
Yes  No 
8. Do you like to take some drugs because of the pleasure you 
get from them? 
 
Yes  No 
9. Do you often renounce your rights when you know you can 
avoid a quarrel with a person or an organisation? 
 
Yes  No 
10. Do you often do things to be praised? 
 
Yes  No 
11. As a child, were you troubled by punishments at home or in 
school? 
 
Yes  No 
12. Do you like being the centre of attention at a party or a 
social meeting? 
 
Yes  No 
13. In tasks that you are not prepared for, do you attach great 
importance to the possibility of failure?  
 
Yes  No 
14. Do you spend a lot of your time on obtaining a good image? 
 
Yes  No 
15. Are you easily discouraged in difficult situations? 
 
Yes  No 
16. Do you need people to show their affection for you all the 
time? 
 
Yes  No 
17. Are you a shy person? 
 
Yes  No 
18. When you are in a group, do you try to make your opinions 
the most intelligent or the funniest?  
  
Yes  No 
19. Whenever possible, do you avoid demonstrating your skills 
for fear of being embarrassed? 
 
Yes  No 
20. Do you often take the opportunity to pick up people you 
find attractive? 
 
Yes  No 
21. When you are with a group, do you have difficulties 
selecting a good topic to talk about? 
 
Yes  No 
22. As a child, did you do a lot of things to get people's 
approval? 
 
Yes  No 
23. Is it often difficult for you to fall asleep when you think 
about things you have done or must do? 
 
Yes  No 
24. Does the possibility of social advancement, move you to 
action, even if this involves not playing fair? 
 
Yes  No 
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25. Do you think a lot before complaining in a restaurant if your 
meal is not well prepared? 
 
Yes  No 
26. Do you generally give preference to those activities that 
imply an immediate gain? 
 
Yes  No 
27. Would you be bothered if you had to return to a store when 
you noticed you were given the wrong change? 
 
Yes  No 
28. Do you often have trouble resisting the temptation of doing 
forbidden things? 
 
Yes  No 
29. Whenever you can, do you avoid going to unknown places? 
 
Yes  No 
30. Do you like to compete and do everything you can to win? 
 
Yes  No 
31. Are you often worried by things that you said or did? 
 
Yes  No 
32. Is it easy for you to associate tastes and smells to very 
pleasant events? 
 
Yes  No 
33. Would it be difficult for you to ask your boss for a raise 
(salary increase)? 
 
Yes  No 
34. Are there a large number of objects or sensations that 
remind you of pleasant events? 
 
Yes  No 
35. Do you generally try to avoid speaking in public? 
 
Yes  No 
36. When you start to play with a slot machine, is it often 
difficult for you to stop? 
 
Yes  No 
37. Do you, on a regular basis, think that you could do more 
things if it was not for your insecurity or fear? 
 
Yes  No 
38. Do you sometimes do things for quick gains? 
 
Yes  No 
39. Comparing yourself to other people you know, are you 
afraid of many things? 
 
Yes  No 
40. Does your attention easily stray from your work in the 
presence of an attractive stranger? 
 
Yes  No 
41. Do you often find yourself worrying about things to the 
extent that performance in intellectual abilities is impaired? 
 
Yes  No 
42. Are you interested in money to the point of being able to do 
risky jobs? 
 
Yes  No 
43. Do you often refrain from doing something you like in order 
not to be rejected or disapproved of by others? 
Yes  No 
44. Do you like to put competitive ingredients in all of your 
activities? 
 
Yes  No 
45. Generally, do you pay more attention to threats than to 
pleasant events?  
 
Yes  No 
46. Would you like to be a socially powerful person? 
 
Yes  No 
47. Do you often refrain from doing something because of your 
fear of being embarrassed? 
 
Yes  No 
48. Do you like displaying your physical abilities even though 
this may involve danger? 
 
Yes  No 
 
Please continue to the next section 
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Below is a series of attitude statements. Each represents a commonly held opinion. There are no right or wrong 
answers.  
 
You will probably agree with some items and disagree with others. We are interested in the extent to which you agree 
or disagree with such matters of opinion.  
 
Read each statement carefully. Then indicate the extent to which you agree or disagree by circling the number 
following each statement. The numbers and their meanings are indicated below: 
 
   If you agree strongly: circle +3 
   If you agree somewhat: circle +2 
   If you agree slightly: circle +1 
 
If you disagree slightly: circle -1 
   If you disagree somewhat: circle -2 
   If you disagree strongly: circle -3 
 
First impressions are usually best. Read each statement, decide if you agree or disagree and the strength of your 
opinion, and then circle the appropriate number. 
 
GIVE YOUR OPINION ON EVERY STATEMENT. 
 
If you find that the numbers to be used in answering do not adequately reflect your own opinion, use the one that is 
closest to the way you feel. 
    
 
 
 
Strongly 
Disagree 
 
Disagree 
Somewhat 
 
Slightly 
Disagree 
 
Slightly 
Agree 
 
Agree 
Somewhat 
 
Strongly 
Agree 
 
1. Whether or not I get to be a 
leader depends mostly on my 
ability. 
 
-3 -2 -1 +1 +2 +3 
2. To a great extent my life is 
controlled by accidental 
happenings. 
 
-3 -2 -1 +1 +2 +3 
3. I feel like what happens in 
my life is mostly determined 
by powerful people. 
 
-3 -2 -1 +1 
 
+2 
+3 
4. Whether or not I get into a 
car accident depends mostly 
on how good a driver I am. 
 
-3 -2 -1 +1 +2 +3 
5. When I make plans, I am 
almost certain to make them 
work. 
 
-3 -2 -1 +1 +2 +3 
6. Often there is no chance of 
protecting my personal 
interests from bad luck 
happenings. 
 
-3 -2 -1 +1 +2 +3 
7. When I get what I want, It's 
usually because I am lucky. 
 
-3 -2 -1 +1 +2 +3 
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Strongly 
Disagree 
Disagree 
Somewhat 
Slightly 
Disagree 
Slightly 
Agree 
Agree 
Somewhat 
Strongly 
Agree 
8. Although I might have 
good ability, I will not be 
given leadership 
responsibility without 
appealing to those in positions 
of power. 
 
-3 -2 -1 +1 +2 +3 
9. How many friends I have 
depends on how nice a person 
I am. 
 
-3 -2 -1 +1 +2 +3 
10. I have often found that 
what is going to happen will 
happen. 
 
-3 -2 -1 +1 +2 +3 
11. My life is chiefly 
controlled by powerful others. 
 
-3 -2 -1 +1 +2 +3 
12. Whether or not I get into a 
car accident is mostly a matter 
of luck. 
 
-3 -2 -1 +1 +2 +3 
13. People like myself have 
very little chance of 
protecting our personal 
interests when they conflict 
with those of strong pressure 
groups. 
 
-3 -2 -1 +1 +2 +3 
14. It's not always wise for me 
to plan too far ahead because 
many things turn out to be a 
matter of good or bad fortune. 
 
-3 -2 -1 +1 +2 +3 
15.  Getting what I want 
requires pleasing those people 
above me. 
 
-3 -2 -1 +1 +2 +3 
16. Whether or not I get to be 
a leader depends on whether 
I'm lucky enough to be in the 
right place at the right time. 
 
-3 -2 -1 +1 +2 +3 
17.  If important people were 
to decide they didn't like me, I 
probably wouldn't make many 
friends. 
 
-3 -2 -1 +1 +2 +3 
18.  I can pretty much 
determine what will happen in 
my life. 
 
-3 -2 -1 +1 +2 +3 
19.  I am usually able to 
protect my personal interests. 
 
 
 
 
 
 
 
 
 
 
 
 
-3 -2 -1 +1 +2 +3 
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Strongly 
Disagree 
Disagree 
Somewhat 
Slightly 
Disagree 
Slightly 
Agree 
Agree 
Somewhat 
Strongly 
Agree 
 
20.  Whether or not I get into 
a car accident depends 
mostly on the other driver. 
 
-3 -2 -1 +1 +2 +3 
21.  When I get what I want, 
it's usually because I worked 
hard for it. 
 
-3 -2 -1 +1 +2 +3 
22.  In order to have my 
plans work, I make sure that 
they fit in with the desires of 
people who have power over 
me. 
 
-3 -2 -1 +1 +2 +3 
23.  My life is determined by 
my own actions. 
 
-3 -2 -1 +1 +2 +3 
24.  It's chiefly a matter of 
fate whether or not I have 
few friends or many friends. 
 
-3 -2 -1 +1 +2 +3 
 
 
 
 
 
Please continue to the next section 
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For each statement below, please indicate how much you agree or disagree with the statement.  If you Strongly  
Disagree, circle 1, if you Disagree, circle 2, if you Neither Agree nor Disagree, circle 3, if you Agree, circle 4,  
and if you Strongly Agree, circle 5.  Be sure to answer every question in this section.       
 
 
Strongly 
Disagree 
Disagree Neither 
Agree nor 
Disagree 
Agree 
 
 
 
 
Strongly 
Agree 
1. I get better ideas when I'm 
drinking. 
 
1 2 3 4 5 
2. I do not drink alcohol to help 
me to unwind after a hard day or 
week‟s work.  
 
1 2 3 4 5 
3. Little things annoy me less 
when I'm drinking. 
 
1 2 3 4 5 
4. Drinking makes me feel 
outgoing and friendly. 
 
1 2 3 4 5 
5. Drinking alcohol makes me 
tense. 
 
1 2 3 4 5 
6. I have more self confidence 
when drinking. 
 
1 2 3 4 5 
7. It is not necessary to drink to 
get full enjoyment out of life. 
 
1 2 3 4 5 
8. Drinking makes me more 
sexually responsive. 
 
1 2 3 4 5 
9. When I'm anxious or tense I do 
not feel a need for alcohol. 
 
1 2 3 4 5 
10. Drinking makes the future 
brighter. 
 
1 2 3 4 5 
11. I drink alcohol because it's a 
habit. 
 
1 2 3 4 5 
12. Drinking makes me bad 
tempered. 
 
1 2 3 4 5 
13. I am more aware of what I say 
and do if I'm drinking alcohol. 
 
1 2 3 4 5 
14. I feel that drinking hinders me 
in getting along with other 
people. 
 
1 2 3 4 5 
15. I feel restless when drinking 
alcohol. 
 
1 2 3 4 5 
16. I am more sullen and 
depressed when I‟m drinking 
alcohol. 
 
1 2 3 4 5 
17. I rarely think about alcohol. 
 
1 2 3 4 5 
18. I cannot always control my 
drinking. 
 
 
 
1 2 3 4 5 
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 Strongly 
Disagree 
Disagree Neither 
Agree nor 
Disagree 
 
Agree Strongly 
Agree 
19. I am less concerned about my 
actions when I'm drinking. 
 
1 2 3 4 5 
20. If I'm drinking it's easier to 
express my feelings. 
 
1 2 3 4 5 
21. I drink to relieve tension. 
 
1 2 3 4 5 
22. I often feel sexier after I've 
been drinking. 
 
1 2 3 4 5 
23. Drinking does not help to 
relieve any tension I feel about 
recent concerns and interests. 
 
1 2 3 4 5 
24. Drinking increases my 
aggressiveness. 
 
1 2 3 4 5 
25. Drinking makes me feel like a 
failure. 
 
1 2 3 4 5 
26. Drinking helps me be more 
mentally alert. 
 
1 2 3 4 5 
27. Drinking alcohol removes 
most thoughts of sex from my 
mind. 
 
1 2 3 4 5 
28. I tend to adopt a "who cares" 
attitude when drinking. 
 
1 2 3 4 5 
29. Drinking makes me more 
easily irritated. 
 
1 2 3 4 5 
30. I am addicted to alcohol. 
 
1 2 3 4 5 
31. Drinking brings out the worst 
in me. 
 
1 2 3 4 5 
32. I feel less shy when drinking. 
 
1 2 3 4 5 
33. Drinking makes me feel more 
violent. 
 
1 2 3 4 5 
34. I am less discreet if I drink 
alcohol. 
 
1 2 3 4 5 
35. When I am drinking it's easier 
to open up and express my 
feelings. 
 
1 2 3 4 5 
36. I am powerless in the face of 
alcohol. 
 
1 2 3 4 5 
37. When I'm drinking I avoid 
people or situations for fear of 
embarrassment. 
 
1 2 3 4 5 
38. Drinking alcohol sharpens my 
mind. 
 
 
 
 
1 2 3 4 5 
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Strongly 
Disagree 
Disagree Neither 
Agree nor 
Disagree 
 
Agree Strongly 
Agree 
39. I feel disappointed in myself 
when drinking. 
 
1 2 3 4 5 
40. Drinking is unimportant to 
me. 
 
1 2 3 4 5 
41. I tend to avoid sex if I've been 
drinking. 
 
1 2 3 4 5 
42. I lose most feeling of sexual 
interest after I've been drinking. 
 
1 2 3 4 5 
43. I am clumsier when drinking 
alcohol. 
 
1 2 3 4 5 
 
 
 
 
Please continue to the next section 
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For the next section, please read each question and indicate, by circling the appropriate response, which answer is  
correct for you.  Be sure to answer every question in this section. 
 
1. How often do you have a 
drink containing alcohol? 
 
 
Never Monthly or less 
Two to four 
times a month 
Two to 
three times 
a week 
Four or 
more times 
a week 
2. How many drinks containing 
alcohol do you have on a 
typical day when you are 
drinking? 
 
1 or 2 3 or 4 5 or 6 7 to 9 10 or more 
3. How often do you have six 
or more drinks on one 
occasion? 
 
 
Never 
Less than 
monthly 
Monthly Weekly 
Daily or 
almost 
daily 
4. How often during the last 
year have you found that you 
were not able to stop drinking 
once you had started? 
 
Never 
Less than 
monthly 
Monthly Weekly 
Daily or 
almost 
daily 
5. How often during the last 
year have you failed to do what 
was normally expected from 
you because of drinking? 
 
Never 
Less than 
monthly 
Monthly Weekly 
Daily or 
almost 
daily 
6. How often during the last 
year have you needed a first 
drink in the morning to get 
yourself going after a heavy 
dinking session? 
 
Never 
Less than 
monthly 
Monthly Weekly 
Daily or 
almost 
daily 
7. How often during the last 
year have you had a feeling of 
guilt or remorse after drinking? 
 
Never 
Less than 
monthly 
Monthly Weekly 
Daily or 
almost 
daily 
8. How often during the last 
year have you been unable to 
remember what happened the 
night before because you had 
been drinking? 
 
Never 
Less than 
monthly 
Monthly Weekly 
Daily or 
almost 
daily 
9. Have you or someone else 
been injured as a result of your 
drinking? 
 
 
No  
Yes, but not in 
the last year 
 
Yes, 
during the 
last year 
10. Has a relative or friend, or a 
doctor or other health worker 
been concerned about your 
drinking or suggested you cut 
down? 
 
No  
Yes, but not in 
the last year 
 
Yes, 
during the 
last year 
 
 
Please continue to the next section 
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This scale consists of a number of words that describe different feelings and emotions.  Read each item and then mark the  
appropriate answer in the space next to that word.  Indicate to what extent you feel this way in general.  Use the following  
scale to record your answers. 
 
 
 
         1                          2                3        4        5 
very slightly a little               moderately           quite a bit                     extremely  
or not at all 
 
 
 
  _______interested    _______irritable 
 
  _______distressed    _______alert 
 
  _______excited    _______ashamed 
 
  _______upset    _______inspired 
 
  _______strong    _______nervous 
 
  _______guilty    _______determined 
 
  _______scared    _______attentive  
 
  _______hostile    _______jittery 
 
  _______enthusiastic    _______active 
 
  _______proud    _______afraid 
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Instructions for Filling Out the Timeline Alcohol Use Calendar 
To help us evaluate your drinking, we need to get an idea of what your alcohol use 
was like in the past ____ days. To do this, we would like you to fill out the attached 
calendar.  
 Filling out the calendar is not hard! 
 Try to be as accurate as possible. 
 We recognize you won’t have perfect recall. That’s OKAY. 
 
 WHAT TO FILL IN 
• The idea is to put a number in for each day on the calendar. 
• On days when you did not drink, you should write a ”0”. 
• On days when you did drink, you should write in the total number of drinks you had.  
• We want you to record your drinking on the calendar using Standard Drinks. For 
example, if you had 6 beers, write the number 6 for that day. If you drank two or more 
different kinds of alcoholic beverage in a day such as 2 beers and 3 glasses of wine, 
you would write the number 5 for that day. 
It’s important that something is written for every day, even if it is a “0”. 
 
 YOUR BEST ESTIMATE  
• We realize it isn’t easy to recall things with 100% accuracy.  
• If you are not sure whether you drank 7 or 11 drinks or whether you drank on a Thursday or 
a Friday, give it your best guess! What is important is that 7 or 11 drinks is very different 
from 1 or 2 drinks or 25 drinks. The goal is to get a sense of how frequently you drank, 
how much you drank, and your patterns of drinking. 
 
 HELPFUL HINTS 
• If you have an appointment book you can use it to help you recall your drinking. 
• Holidays such as Thanksgiving and Christmas are marked on the calendar to help you 
better recall your drinking. Also, think about how much you drank on personal 
holidays & events such as birthdays, vacations, or parties. 
• If you have regular drinking patterns you can use these to help you recall your drinking. 
For example, you may have a daily or weekend/weekday pattern, or drink more in the 
summer or on trips, or you may drink on Wednesdays after playing sports. 
 
 COMPLETING THE CALENDAR  
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• A blank calendar is attached.  Write in the number of Standard Drinks that you had 
each day  
• The time period we are talking about on the calendar is  
from ________________________ to _______________________ 
• In estimating your drinking, be as accurate as possible. 
• DOUBLE CHECK THAT ALL DAYS ARE FILLED IN BEFORE RETURNING THE CALENDAR.  
• Before you start look at the SAMPLE CALENDAR AND STANDARD DRINK CHART on the 
next page.  
281 
 
 
 Instructions for Filling Out the Timeline Alcohol Use Calendar 
 
 SAMPLE CALENDAR 
 
 
2000 SUN MON TUES WED THURS FRI SAT 
 
     1 
8 
2 
0 
S 3 
7 
4 Labor 
Day 
0 
5 
3 
6 
8 
7 
1 
8 
0 
9 
11 
E 10 
2 
11 
2 
12 
0 
13 
3 
14 
5 
15 
14 
16 
4 
P 17 
2 
18 
0 
19 
0 
20 
0 
21 
0 
22 
2 
23 
13 
T 
24 
0 
25 
0 
26 
6 
27 
0 
28 
0 
29 
0 
30 
2 
 
U. S. STANDARD DRINK CONVERSION CHART 
One Standard Drink Is Equal To 
 
 12 oz of BEER (5%)   
 5 oz of WINE  (10% – 12%)   
 3 oz of FORTIFIED WINE (16% – 18%) 
 1 1.2 oz of HARD LIQUOR (86 proof – 100 proof; 43% – 50%)  
 
 WINE: 1 Bottle 
 25 oz/750 ml = 5 standard drinks 
 40 oz/1.5 liter = 8 standard drinks 
 25 oz fortified = 8 1/3 standard 
drinks 
 HARD LIQUOR: 1 Bottle 
 12 oz (mickey) = 8 standard drinks 
 26 oz = 17 1/3 standard 
drinks 
 40 oz = 26 2/3 standard 
drinks 
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Name: ________________________________________     Date:___________________ 
 
 
TIMELINE FOLLOWBACK CALENDAR: 2007 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
One 5 oz glass of 
regular (12%) 
wine 
1 ½ oz of hard liquor 
(e.g. rum, vodka, 
whiskey) 
1 mixed or straight 
drink with 1 ½ oz 
hard liquor  
1 Standard Drink is Equal to 
One 12 oz 
can/bottle of 
beer 
Complete the Following 
Start Date (Day 1):         End Date (yesterday):     
MO  DY        YR     MO  DY        YR  
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2007 SUN MON TUES WED THURS FRI SAT 
  1 
New Year‟s
 2 3 4 5 6 
     J 
7 8 9 10 11 12 13 
A 14
 
 15
 M. Luther King
 16 17 18 19 20 
N 21 22
 
 23 24 25 26 27 
 28 29 30 31 1 2 3 
F 4 5 6 7 8 9 10 
E 11 12 13 14
 Valentine
 15 16 17 
B 18
 
 19
 Pres. Day
 20 21
 Ash Wednesday
 22 23 24 
 
 
25 26 27 28 1 2 3 
M 4 5 6 7 8 9 10 
A 11 12 13 14 15 16 17
 St. Patrick
 
R 18
 
 19 20 21 22 23 24 
 25 26 27 28 29 30 31 
A 1 2 3
 Passover
 4 5 6
 Good Friday
 7 
P 8 
Easter
 9 10 11 12 13  14 
R 15  16 17 18 19 20 21 
 22 23 24 25 26 27 28 
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 29 30 1 2 3 4 5 
M 6 7 8 9 10 11 12 
A 13
 Mother‟s Day
 14 15 16 17 18 19 
Y 20 21 
 
 22 23 24 25 26 
 27 28 
Memorial Day
 29 30 31   
 
 
2007 SUN MON TUES WED THURS FRI SAT 
      1 2 
     J 
3 4 5 6 7 8 9 
U 10 11 12 13 14 15 16 
N 17
 Father‟s Day
 18 19 20 21 22 23 
 24 25 26 27 28 29 30 
J 1  2 3 4 
Independence Day
 5 6 7 
U 8 9 10 11 12 13 14 
L 15 16 17 18 19 20 21 
 22 23 24 25 26 27 28 
 
 
 
29 30 31 1 2 3 4 
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A 5 6 7 8 9 10 11 
U 12 13 14 15 16 17 18 
G 19 20
 
 21 22 23 24 25 
 26 27 28 29 30 31 1 
S 2 3
 Labor Day
 4 5 6 7 8 
E 9 10 11 12 13
 Rosh Hashanah
 14 15 
P 16 17 18  19 20 21 22 
Yom Kippur
 
 23 24 25 26 27
 
 28 29 
 30 1 2 3 4 5 6 
O 7 8 
Columbus Day
 9 10 11 12 13 
C 14 15 16 17 18 19 20 
T 21 22 23 24 25 26 27 
 28 29 30 31 
Halloween
 1 2 3 
N 4 5  6
 Election Day
 7 8 9 10 
O 11  12 
Veterans Day 
Obsv
 
13 14 15 16 17 
V 18
 
 19 20 21 22
Thanksgiving
 23 24 
 
 
 
25 26 27 28 29 30 1 
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D 2 3 4 5 
Hanukkah
 6 7 8 
E 9 10  11 12 13 14 15 
C 16 17 18 19 20 21 22 
 23 24 25 
Christmas
 26 27
 
 28 29 
 30 31
 New Year‟s Eve
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Appendix E 
Study Two Advertisement 
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Thinking about drinking 
(A brief intervention program for moderate to heavy drinkers) 
 
 
We are conducting a study which explores the impact of a brief 
program designed to explore the effects of our thoughts about 
the effects of alcohol on actual drinking behaviour.   
     
Because the study examines past and present alcohol use in 
young adults, participants will need to be over 18 years of age 
and under 35 years of age.  We are looking specifically for those 
who consider themselves to be moderate to heavy drinkers. 
 
Participation in the study will involve attending a total of 5 
interactive group sessions over the course of 5 weeks, and 
completion of a questionnaire package at various time points 
after the group sessions.   
 
The study is being conducted within the RMIT School of Health 
Sciences – Division of Psychology. 
 
If you are interested in becoming a participant, please feel free 
to contact the principal researcher, Enza De Pino via email at 
s3099981@student.rmit.edu.au or by phoning the Division on  
(03) 9925 7376. 
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Appendix F 
Study Two Press Release 
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Researcher to probe drinking behaviours 
 
An RMIT study will look at ways to reduce alcohol consumption in young men. 
 
It will investigate the usefulness of a brief intervention on alcohol use. 
 
The research is being conducted by psychology doctoral student, Enza De Pino, 
and supervised by Associate Professors Andrew Francis and David Smith. 
 
Ms De Pino is seeking 60 volunteers to take part in the study. Potential 
participants need to be men aged 18 to 35. 
 
Ms De Pino said participants will be required to attend five group sessions, 
comprising confidential questionnaires and group discussions.  
 
“We‟ll be looking at basic demographic information such as age, gender and 
level of education,” Ms De Pino said.  
 
The research will also investigate what personal characteristics affect people‟s 
response to the treatment.  
 
“We‟ll also ask the volunteers about their expectations of the effects of drinking 
- whether, for example, they believe alcohol will make them feel outgoing and 
friendly.” 
 
The study will also measure participants‟ drinking patterns. 
 
During two of the sessions, participants will be required to consume two pre-
mixed drinks which may or may not contain alcohol. 
 
Volunteers will then be invited to participate in a number of activities with 
other group members. In one of the sessions, the group activity will involve a 
game of Win-Lose-Draw.  In the following session, the group activity will 
involve viewing a number of pictures of female models in advertisements and 
making ratings on their level of attractiveness. 
 
Volunteers will be required to complete the questionnaire package again, three 
and six months after the last group session. 
 
As a reward for full participation, all volunteers will be entered into a draw to 
win one of three $100 prizes. 
     
“Participants will assist our understanding of how this brief treatment can assist 
people with moderate to heavy alcohol use to reduce their current level of 
consumption,” Ms De Pino said. 
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To register or for interviews: RMIT psychology doctoral student,  
Enza De Pino (03) 9925 7376 
For general media enquiries: RMIT University Media and 
Communications, Alex Konrad, (03) 9925 1801, 0417 510 735. 
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Study Two Openline Article 
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October 17, 2007 
 
Men’s drinking habits under spotlight 
 
The RMIT study will look at ways to curb alcohol consumption in young men. 
 
An RMIT study will look at ways to reduce alcohol consumption in 
young men. 
 
It will investigate the usefulness of a brief intervention on alcohol use. 
 
The research is being conducted by psychology doctoral student, Enza De Pino, 
and supervised by Associate Professors Andrew Francis and David Smith. 
Ms De Pino is seeking 60 volunteers to take part in the study. Potential 
participants need to be men aged 18 to 35. She said participants will be 
required to attend five group sessions, comprising confidential questionnaires 
and group discussions.  
 
“We’ll be looking at basic demographic information such as age, gender and 
level of education,” Ms De Pino said.  
 
The research will also investigate what personal characteristics affect people’s 
response to the treatment.  
 
“We’ll also ask the volunteers about their expectations of the effects of drinking 
—whether, for example, they believe alcohol will make them feel outgoing and 
friendly.” 
 
The study will also measure participants’ drinking patterns. 
 
During two of the sessions, participants will be required to consume two pre-
mixed drinks which may or may not contain alcohol. 
 
Volunteers will then be invited to participate in a number of activities with other 
group members. In one of the sessions, the group activity will involve a game 
of Win-Lose-Draw. In the following session, the group activity will involve 
viewing a number of pictures of female models in advertisements and making 
ratings on their level of attractiveness. 
 
As a reward for full participation, all volunteers will be entered into a draw to 
win one of three $100 prizes. 
 
“Participants will assist our understanding of how this brief treatment can assist 
people with moderate to heavy alcohol use to reduce their current level of 
consumption,” Ms De Pino said. 
 
To register contact Ms De Pino on (03) 9925 7376 or 0401 429 703. 
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Do you like to drink alcohol and are you 
lucky? 
 
Volunteers required for a brief program for alcohol 
drinkers 
 
Researchers from RMIT’s Division of Psychology are seeking 
volunteers to take part in a study which explores the impact of 
a brief group program on alcohol drinking behaviour.   
 
Participants must: 
 be males aged between 18 and 35; and  
 consider themselves to be drinkers  
 
Screening via a questionnaire will determine eligibility for 
participation in the program.  Eligible participants will be 
randomly allocated to the intervention group or a control 
group. 
 
All participants will be required to attend 5 group sessions.  For 
those in the intervention group, participation will involve 
completing questionnaires, participating in group activities 
following the ingestion of either alcohol or a placebo, and 
monitoring of drinking behaviour and alcohol “messages”.   
 
For those in the control group, participation will involve 
completing questionnaires and monitoring of drinking 
behaviour only. 
 
All participants will be required to complete questionnaires at 
two time points following completion of the program.  
 
As a reward for participation, volunteers will be entered 
into a draw to win one of three $100 prizes. 
 
For more information, please contact Enza De Pino (phone (03) 
9925 7376 or email v.depino@student.rmit.edu.au) 
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INVITATION TO PARTICIPATE IN A RESEARCH PROJECT 
PROJECT INFORMATION STATEMENT 
 
Project Title: 
o The effects of a short intervention on alcohol drinking behaviour in young males 
 
Investigators: 
o Enza De Pino  
Psychology Doctoral Student  
o Assoc. Prof. Andrew Francis 
Principle Project Supervisor 
o Assoc. Prof. David Smith 
Second Project Supervisor 
 
 
Dear Prospective Participant, 
 
You are invited to participate in a research project being conducted by RMIT University. This 
information sheet describes the project in straightforward language, or „plain English‟. Please 
read this sheet carefully and be confident that you understand its contents before deciding 
whether to participate.  If you have any questions about the project, please ask one of the 
investigators.   
 
Who is involved in this research project? Why is it being conducted? 
The current research project is being conducted by Enza De Pino as part of the requirements for 
the Doctor of Psychology (Clinical) program at RMIT University.  This research is being 
conducted under the supervision of Associate Professor Andrew Francis and Associate 
Professor David Smith.  This project has been approved by the RMIT Human Research Ethics 
Committee.  
 
Why have you been approached? 
This study is investigating the effects of a brief intervention on alcohol use in young males and 
as such, potential participants who are male and fall within the age ranges of 18 and 35 years of 
age are being made aware of the study and are invited to participate. 
 
What is the project about? What are the questions being addressed? 
The primary aim of this research is to examine the usefulness of a brief treatment designed to 
reduce alcohol consumption.  This research will also investigate individual characteristics 
which predict how individuals respond to the brief treatment.   It is expected that 60 individuals 
will participate in this study.  
 
If I agree to participate, what will I be required to do? 
If you decide to participate in this study, you will be required to attend five group sessions.  In 
the first session, you will be required to complete a questionnaire package.  The questionnaire 
package takes approximately 60 minutes to complete.  You are welcome to inspect the test 
materials prior to making a decision as to whether or not you wish to participate.  Responses 
will remain confidential and no identifying information will be recorded on the questionnaire.  
 
The questionnaire comprises two sections.  The first section asks for information on basic 
demographic information such as age, gender and level of education.  The second section 
requests information about individual characteristics.  This section includes: 
1. A set of questions measuring an individual‟s sensitivity to reward.  An example of the 
type of question in this section is “Do you like to compete and do everything you can 
to win?” 
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2. A set of items measuring personality.  An example of the type of item in this section 
is “I like being part of the crowd at sporting events”. 
3. A set of items measuring an individual‟s expectancies of the effects of drinking 
alcohol.  An example of the type of item in this section is “Drinking makes me feel 
outgoing and friendly”. 
4. A set of items measuring an individual‟s belief that they are in control of personal 
rewards.  An example of the type of item in this section is “Whether or not I get to be 
a leader depends mostly on my ability”. 
5. A set of questions measuring an individual‟s drinking patterns.  An example of the 
type of question in this section is “How often do you have a drink containing alcohol?” 
6. A set of items measuring an individual‟s positive or negative feeling.  An example of 
the type of item in this section is “(Do you feel) interested”. 
7. A set of items measuring motivation for change.  An example of the type of item in 
this section is “I have already started making some changes in my drinking ” 
 
In the second and third sessions, you will be required to consume two pre-mixed beverages 
which either contain alcohol or a placebo.  You will then be invited to participate in a number 
of activities with other group members.  In the third session you will be exposed to a number 
of pictures of models in advertisements and ask to make ratings on their level of 
attractiveness.  If, for whatever reason, you believe that you would not be comfortable 
being involved in this activity, then you are asked not to participate in this study.  The 
fourth session involves a summary and group discussion of the content of sessions two and 
three.  At the final session, you will be required to complete the questionnaire package a second 
time.  You will be required to complete the questionnaire package again three months and then 
six months after the last group session. 
     
 
What are the risks or disadvantages associated with participation? 
It is not anticipated that participation in this study will pose any risks above what you would 
experience in day-to-day life.  However, if you are concerned about your responses to any of 
the questionnaire items or if you find participation in the project distressing, you should contact 
Assoc. Prof. Andrew Francis as soon as convenient. Assoc. Prof. Andrew Francis will discuss 
your concerns with you confidentially and suggest appropriate follow-up, if necessary.  
Alternatively, you can call DirectLine, a free and confidential drug and alcohol counselling, 
information and referral service, on 1800 888 236.  DirectLine operates 24 hours a day, 7 days a 
week. 
 
What are the benefits associated with participation? 
Whilst there are no direct benefits to you in choosing to participate in this study, your 
participation will assist in improving our understanding of how this brief treatment can assist 
individuals with moderate to heavy alcohol use to reduce their current level of consumption. 
 
What will happen to the information I provide? 
The information provided by you will be held under lock and key on secure premises at RMIT 
University, Bundoora West Campus.  The only individuals with access to this information are 
the researcher and the research supervisor.  The findings from this study may be presented at 
conferences or published in scientific journals, however only group data will be presented; 
individual data will not be used.  The collected data will be stored for a minimum of five years, 
and then destroyed.  
 
What are my rights as a participant? 
As a participant, you have the right to withdraw your participation at any time, without penalty.  
You have the right to have any unprocessed data retrieved and destroyed, provided that it can be 
reliably identified.  You also have the right to have any questions that you may have answered 
at any time.   
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Whom should I contact if I have any questions? 
If you have any questions, you should contact Assoc. Prof. Andrew Francis on  
9925 7782.  Alternatively, you can send questions via email to andrew.francis@rmit.edu.au. 
 
What other issues should I be aware of before deciding whether to participate? 
There are no other issues relating to your participation. 
 
Yours Sincerely,  
 
Enza De Pino   Assoc. Prof. Andrew Francis  Assoc. Prof. David Smith 
BAppSc (Psych/Psychophys),  B.Bsc (Hon), Ph.D, DipHlthSci.  BBSc (Hons), MPsych, PhD  
PostGradDip (Psych).   Senior Supervisor   Second Supervisor 
 
 
 
 
Any complaints about your participation in this project may be directed to the Secretary, RMIT Human Research Ethics Committee, 
University Secretariat, RMIT, GPO Box 2476V, Melbourne, 3001.  The telephone number is (03) 9925 1745.   
Details of the complaints procedure are available from the above address.   
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HREC Form 2a 
RMIT HUMAN RESEARCH ETHICS COMMITTEE 
Prescribed Consent Form For Persons Participating In Research Projects Involving 
Tests and/or Medical Procedures 
 
PORTFOLIO OF Science, Engineering and Technology 
SCHOOL OF Health Sciences 
Name of participant:  
Project Title: The effects of a short intervention on alcohol drinking behaviour  
in young males 
  
Name(s) of investigators:    (1) Enza De Pino Phone: (03) 9925 7376 
(2) Associate Professor Andrew Francis Phone: (03) 9925 7782 
(3) Associate Professor David Smith Phone: (03) 9925 7523 
 
1. I have received a statement explaining the questionnaires and procedures involved in this 
project. 
 
2. I consent to participate in the above project, the particulars of which - including details of 
questionnaires and procedures - have been explained to me. 
 
3. I authorise the investigator or his or her assistant to use with me the questionnaires and 
procedures referred to in 1 above. 
 
4. I acknowledge that: 
 
(a) The possible effects of the questionnaires and procedures have been 
explained to me to my satisfaction. 
(b) I have been informed that I am free to withdraw from the project at any time 
and to withdraw any unprocessed data previously supplied (unless follow-up is 
needed for safety). 
(c) The project is for the purpose of research and/or teaching.  It may not be of 
direct benefit to me. 
(d) The privacy of the personal information I provide will be safeguarded and only 
disclosed where I have consented to the disclosure or as required by law. 
(e) The security of the research data is assured during and after completion of the 
study.  The data collected during the study may be published, and a report of 
the project outcomes will be provided to RMIT University.   Any information 
which will identify me will not be used. 
Participant’s Consent 
 
 
Name:  Date
: 
 
(Participant) 
 
 
Name:  Date
: 
 
(Witness to signature) 
 
Participants should be given a photocopy of this consent form after it has been signed. 
 
 Any complaints about your participation in this project may be directed to the Secretary, RMIT Human Research 
Ethics Committee, University Secretariat, RMIT, GPO Box 2476V, Melbourne, 3001.  The telephone number is 
(03) 9925 1745.   
Details of the complaints procedure are available from the above address. 
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Expectancy Challenge Protocol 
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Social/Sexual  
 
Expectancy Challenge Protocol 
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Introduction 
 
 The materials in this manual were adapted from the Social/Sexual 
Alcohol Expectancy Challenge Manual referred to in both Darkes and Goldman 
(1993) and Darkes and Goldman (in press). This protocol is designed to be 
administered to groups of 10-15 participants in a simulated bar environment.  
Appropriate training in the use of this protocol should be accompanied by a 
thorough review of the references listed above in order to ensure full familiarity 
and proper administration. 
 
 The protocol contained herein, while providing one possible verbatim 
example of a style of presentation, should be considered a guideline for 
administration rather than a specific “script.”  Facilitators should, under 
appropriate supervision, adapt their presentation of the materials to their own 
personal style, while ensuring that all sections are covered fully and in the order 
noted.  Careful study and a full familiarity with the materials will ensure a more 
comfortable and natural presentation, as well as an interesting and interactive 
experience for the participants. 
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 SOCIAL SESSION ONE PROTOCOL 
 
 "First, we‟d like to thank all of you for being here tonight for our first 
meeting.  Prior to beginning, let's take a few minutes to complete a short 
interview regarding your drinking over the last four weeks." 
 
________________________________________________________________ 
 
READ OVER INSTRUCTIONS AND SUPERVISE PARTICIPANTS AS 
THEY COMPLETE THE FOUR WEEK TIME-LINE FOLLOW-BACK 
INTERVIEW 
________________________________________________________________ 
 
Expectancy manipulation 
 
 "As you've been told this is a study about alcohol and alcohol 
consumption.  Everyone knows something about alcohol and its effects.  Well, 
before going any further, I want us all to share a drinking experience together.  
Those of you who are under twenty-one will not get alcohol but only you 
should know who you are.  Please keep your age to yourself throughout the 
study.  Some of you who are twenty-one and over will receive alcohol.  We are 
now going to hand out drinks so that you can finish them during the next 15 
minutes or so.  Please remember to pace yourselves so that the time will allow 
the alcohol to take effect." 
 
DRINKS ARE HANDED OUT BY ASSISTANTS WHO ARE BLIND TO 
THEIR CONTENT 
 
 "Now I would like to hand out one more drink to each of you.  While we 
are doing that, even though we all met at the orientation meeting a few weeks 
age, some of you may be new to this group, so let's introduce ourselves to each 
other.  Maybe everyone can say their name (first only would be fine), 
something about their major, or whatever else you might like to share with us 
(except age)." 
 
SESSION CONTINUES AFTER INTRODUCTIONS ARE COMPLETE. 
 
  "Now let‟s do one more thing in order to make this a fun experience.  I 
want everyone to engage in a game of „Win, Lose, or Draw.‟  First, let‟s divide 
the group into two teams.” 
 
DIVIDE THE GROUP PLACING DRINKERS IN BOTH GROUPS 
 
  "Does everyone know how to play „Win, Lose, or Draw?‟"   
 
EXPLAIN GAME IF NECESSARY   
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 "Good.  Now the phrases to be drawn out are all common sayings we 
have all heard before.  They will be picked from this jar and the person drawing 
will have one minute to try and get his team to guess the phrase.  Then the other 
team will be allowed to try if the first team fails to guess it." 
 
PLAY GAME FOR ABOUT 15 MINUTES AND THEN STOP.  WRITE 
DOWN NAMES OF SUBJECTS AND WHAT PHRASE THEY DID 
DURING GAME. 
 
 "Remember how I said that some of the twenty-one and over students 
might receive alcohol.  Now, quickly and quietly, and without discussing with 
each other, we‟d like you to fill out this form to rate who in the group you think 
had alcohol (including yourself) and why you believe so.  I'll remind you of 
each person's name and what phrase they did to help you remember who did 
what." 
 
HAND OUT RATING FORMS, NAME PARTICIPANTS AND ANY 
PHRASE THEY DREW DURING GAME.  PARTICIPANTS COMPLETE 
THE FORMS. 
 
GO AROUND THE ROOM AND HAVE THEM ANNOUNCE THEIR 
SELECTIONS AND GIVE THEIR REASONS (IDENTIFY BEHAVIORS) 
FOR THEIR CHOICES.  AFTERWARDS THE RATING FORMS ARE 
COLLECTED. 
 
 "First, I‟d like to thank you for helping me make this interesting and 
learn a few things.  By identifying who you thought drank alcohol, and 
indicating the behaviors you used to make your choices, you have all told me 
about some of the effects that you expect to be due to alcohol. Such beliefs 
about alcohol's effects are quite common in that most of us hold very similar 
beliefs about how alcohol affect us.  Now, let's explore a common belief about 
alcohol's effects." 
 
SHOW, READ AND DISCUSS SLIDES #E1 THROUGH #E2  
________________________________________________________________ 
AEC#1 
 _________________________________________________________ 
 
Common Beliefs about the Effects of Alcohol  
 
-Alcohol makes us have more fun (talk and laugh more). 
 
-Alcohol makes it easier to talk to strangers, especially 
when we are attracted to them. 
______________________________________________ 
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AEC#2 
______________________________________________ 
THESE TYPES OF BELIEFS... 
 
1) Are typically not accurate. 
2) Are often contradictory or oppose each other. 
3) Have a powerful influence over how we behave when 
we drink. 
______________________________________________ 
 
 "Now I know some of you think I must have been drinking during the 
game to be saying such things, but a great deal of research has been done on the 
effects of alcohol on human behavior and emotions. There is one type of study 
which has been especially useful for determining what effects are due to the 
chemical effects of alcohol and which are due to our beliefs about alcohol's 
effects. 
 You have probably heard of placebo effects in which some drug or 
medicine is thought to work for the most part due to our positive expectations 
about its effects.  A similar phenomenon sometimes occurs when we drink 
alcohol.  So the effects we often see from the drink, these expectancy effects, 
are a result of our beliefs or expectancies regarding how alcohol will effect us. 
Does everyone understand what expectancies are?" 
 
ANSWER QUESTIONS IF NECESSARY THEN MOVE ON TO #E4. 
________________________________________________________________ 
AEC#3 
 
 EXPECTANCIES = OUR BELIEFS ABOUT THE EFFECTS OF ALCOHOL 
 
THESE EXPECTANCIES (OR BELIEFS) CAN CREATE OR ADD TO THE 
EFFECTS WE EXPERIENCE WHEN WE DRINK. 
 
________________________________________________________________ 
 
 "Here is an example of how many researchers have examined the 
difference between effects that come from drinking alcohol and those that come 
from expectancies." 
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SHOW SLIDE #E4.  
________________________________________________________________ 
AEC#4 
 BALANCED PLACEBO DESIGN 
 
 
 
Which group will: 
-engage in more spontaneous social behavior? 
-laugh more to humorous stimuli? 
-drink more if given the opportunity? 
 
________________________________________________________________ 
 
 "The researchers either did or did not give the participants alcohol.  As 
in our previous experience, participants usually cannot tell whether they have 
had vodka and a mixer or just mixer if the proportions are correct.  
Additionally, half of the participants were told that they got alcohol and the 
other half are told they did not, regardless of what they really drank.  The end 
result is four conditions in which participants; 1) are told they will get placebo 
and get alcohol; 2) are told they will get alcohol and get alcohol; 3) are told 
they will get placebo and get placebo; and 4) are told that they will drink 
alcohol but get placebo. 
 Then these four different groups are put into social situations such as the 
ones described above.  Let's examine who showed the greatest effects in these 
situations. 
 In general, studies of these types consistently find that in each instance 
those who have been told that they have had alcohol, even if they really had 
none, will show the social behaviors listed above that we have talked about as 
most frequently associated with alcohol use.  In the group which is told that 
they have received alcohol when they did not, we are clearly able to see 
expectancy effects performing like placebo effects; that is, any “alcohol” effects 
reported or exhibited by people in this group are related to what they think 
alcohol will do for them.  These participants will report feeling happier, more 
social, etc. because they believe they had alcohol and also believe that alcohol 
will do these things for them.  But these effects cannot be due to drinking 
Told Alcohol
Get Plaeb
Told Placebo
Get Alohl
Told Placebo
Get l
Told Alcohol
Get l l
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alcohol, because these participants did not have any; just believed that they did.  
The effects they experience and exhibit are not due to drinking, but are due to 
expecting these positive social effects from alcohol.  And these expectancies are 
common in America and other societies.  They help to create the effects that are 
reported, although people believe that the effects are due to alcohol. 
 If we think back to the list of alcohol effects we do need to acknowledge 
that it does indeed have true effects on both our mental and physical 
functioning.  Medically and chemically alcohol is a depressant drug because it 
serves to slow down our mental and physical functions.  The slowing and 
numbing effects of alcohol are experienced as unclear or ambiguous feelings.  
We then label what is happening around us when we have these vague 
sensations.  The manner in which we label the effects of alcohol depends on our 
beliefs and the situation.  The end result is that we may say that alcohol is 
making us friendlier or funnier. 
 This labeling is not necessarily a conscious process.  It is likely that 
after a date or another social occasion you will feel certain bodily sensations, 
such as euphoria.   Because of your prior learning in this society you are likely 
to label this sensation as 'happiness' or 'friendliness' or the like.  This happens 
without thinking most of the time.  The labeling effects of alcohol occur in a 
similar fashion because we have learned that alcohol supposedly has certain 
effects.  In essence, this is what frequently happens when we drink." 
 
________________________________________________________________ 
AEC#5 
 
WE SEEK EFFECTS                                  WE GET 
EFFECTS 
WE HAVE BEEN                                       WE HAVE 
BEEN 
TOLD OR HAVE ====ALCOHOL==>>>SEEKING 
BECAUSE 
LEARNED TO                                           WE LABEL 
THE 
EXPECT FROM                                         EFFECTS 
BASED  
ALCOHOL                                                 ON OUR 
EXPECTANCIES        
 
WE ATTRIBUTE THE EFFECTS TO ALCOHOL 
AND SO  
WE DRINK AGAIN LATER TO ACHIEVE THE 
SAME EFFECTS. 
 
________________________________________________________________ 
 "As an example, think about this common situation:  A person is 
showing some effects of alcohol - such as laughing and talking more - but may 
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be showing these effects before the alcohol is even swallowed, or at least before 
it could have taken effect chemically.  Essentially, the person is showing the 
effects which he/she expects, believes, or anticipates from alcohol--EVEN 
THOUGH THEY ARE NOT FROM THE ALCOHOL!" 
 
REVIEW SLIDES AEC#1 AND AEC#2 
 
THEN PRESENT SLIDE #E6 
________________________________________________________________ 
AEC#6 
                                                                                                                 
 
QUESTION:  If it's all in our heads, then why do people 
continue to use alcohol? 
 
ANSWER:    Because we are taught that alcohol can do 
many things for us. 
                                                                                                                
 
________________________________________________________________ 
 
 "You may be questioning these concepts or doubting a lot of this right 
now.  Remember, I am not saying that alcohol has no effects on us.  Alcohol 
is actually a powerful depressant drug.  Its use can have serious consequences 
for us and those around us.  As one example, it has been estimated that 20-40% 
of fatal crashes involving drivers between the ages of 16 and 25 involve alcohol 
intoxication.  The effects that large amounts of alcohol can have on our 
judgment and physical abilities has been shown time and again.  However, the 
majority of us don‟t drink in order to get into accidents.  And the fact that 
accidents can result from drinking too much alcohol does not mean we cannot 
drink it at all.  Most of us drink because we are taught that alcohol will do good 
things for us.  We are not usually aware of the depressant effects of alcohol, but 
more readily focus on what we expect the effects of alcohol will be. 
 Growing up as children we see adults drinking or hear about it.  It may 
be our parents, neighbors, people we see on television or in movies, or just 
about anywhere else.  We may even come to eagerly anticipate trying out 
alcohol because it is such a wonderful drink that has so many marvelous effects 
on the adults around us.  It may seem magical and mystical.  And when that 
first time finally arrives, it is frequently not as pleasant as we might have 
expected.  Our first taste is frequently not very good.  It may have made us 
cough, gag, or gasp during our early experiences and may even have made us 
ill.  I recall such experiences with alcohol.  Can any of you? 
 If we go on using alcohol after such unpleasant experiences as we have 
all described, it is obvious that we must have some very strong reasons for 
doing so.  These reasons are our very strongly held beliefs that alcohol is 
worthwhile to drink.  We have been taught and believe that alcohol will do 
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many things for us.  But, where do we learn the expectancies for alcohol's 
effects?" 
 One place where we learn very early about what alcohol will do for us is 
from advertisements about alcohol in general and from specific alcoholic 
beverage adds in particular.  In the next few examples from magazines and 
other media which are available to all of us, let's see if we can identify the 
positive effect from alcohol that the advertiser is teaching us to expect. 
 
SHOW ADVERTISEMENTS FROM RECENT MAGAZINES AND 
ORACLE AS WELL AS POINT OUT POSTERS WHICH PROMOTE 
POSITIVE SOCIAL EXPECTANCIES 
 
 "Another place we learn about alcohol is in our daily conversations.  
Let's try to identify some positive effects we hear about alcohol everyday." 
 
SOLICIT EXPECTANCY LADEN CONVERSATION, I.E., "SOCIAL 
LUBRICANT" 
 
 "Notice that, like the list we looked at the beginning of our meeting, 
there are many contradictions about the wonderful things that alcohol can do.  It 
seems that what you want from alcohol is probably more important to getting it 
that the alcohol really is. 
 We also learn alcohol expectancies from the entertainment media, such 
as television and movies.  Can anyone think of some examples of this: 
 
SOLICIT EXAMPLES OF EXPECTANCY LADEN MEDIA CLICHÉS... 
COUPLES MEETING AT BARS OR AFTER DINNER, OR PRIOR TO 
GOING HOME TOGETHER" 
 
 "Once again you can notice the contradictions inherent in these 
expectancies." 
 "Now, let's summarize what we have discovered about how and where 
we learn expectancy information.  What are some of the major sources of our 
information about how alcohol effects us?" 
 
________________________________________________________________
AEC#7 
 HOW WE LEARN ALCOHOL EXPECTANCIES 
 
--Advertisements 
--Conversations 
--Mass Media 
--Entertainment and literature 
--others..(parents, church, school, 
  friends..) 
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________________________________________________________________ 
 
 "Now, let me briefly review the major points from the research we have 
discussed this evening." 
 
PUT UP #E8 AND HIGHLIGHT THE FOLLOWING POINTS:                                           
________________________________________________________________ 
 
________________________________________________________________ 
AEC#8 
 
 CONCLUSIONS FROM RESEARCH 
 
--Expectancies are our beliefs about the effects of 
alcohol. 
--Alcohol does have some true physical and mental 
effects which can be  
 quite different than those we expect.. 
--Most effects thought to be from alcohol are actually 
due to our  
 expectancies for these effects. 
--We learn a wide variety of expectancies for the effects 
of alcohol from  
 many sources. 
--People display behavior changes, such as laughter and 
cheerfulness, in  
 response to being told they have had alcohol, 
even if they have not. 
 
________________________________________________________________ 
 
     "So, having talked about it, how can we make sense of all of this?" 
 
PUT UP #E9 AND CONTINUE:                                                                                                
 
________________________________________________________________ 
AEC#9 
 
 IMPLICATIONS 
 
--It is natural for us to have certain alcohol expectancies 
because of the  
 culture in which we are raised. 
--Our society will continue to have these “alcohol 
expectancies” until the  
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 public is made aware of the findings in this field 
of research. 
--We do not "have to" nor "should we necessarily" stop 
drinking  
 alcohol...but we can drink less because we can 
create the desired  
 effects ourselves. 
 
________________________________________________________________ 
 
 "The end result of all this is that less alcohol is needed to obtain the 
"buzz" or "light-headed" feeling that we are seeking.  The rest of the effects we 
want from alcohol can be produced by ourselves--such as being or feeling 
happy, funny, sociable, or whatever.  Some people may prefer to continue to 
rely on alcohol for these effects, but for most people, recognizing expectancies' 
effects gives us more control over situations in our life.  We don't have to have 
the hangovers, calories, expense, DWIs, etc. in order to get the effects we seek. 
 That concludes what I wanted to share with you this evening.  After any 
questions or comments I will give you some information about what you need 
to do for the study until our next meeting which is on  day/date   at   time  . 
 
 Here are three easy and, I hope, interesting assignments for the coming 
week: 
 
1)  The first is to begin to think about expectancies that you have in your mind 
when you begin to drink alcohol.  I'm not saying for you to stop drinking, just 
to consider your expectancies when you do. 
2)  The second is related to the first.  We‟d like you to use these charts to record 
expectancies for the social effects of alcohol that you notice around you.  We‟d 
like you to note expectancy information that you come across while watching 
TV or reading a book or magazine.  Although I know this may be difficult, in 
order for you to see how pervasive this is we‟d like you to try to do this as 
much as possible. 
     We‟d also like you to note expectancy information that you encounter 
during the day on radio or in your conversations with others.  Then bring in 
your notes and we‟ll discuss them next time. 
3)  The last assignment is to keep track of your drinking with these charts.  
Record the amount you drink during each drinking experience as faithfully as 
possible.  Please be as accurate and truthful as possible with regard to how 
much and what you are drinking.  Don't brag or try to hide anything from me as 
I will not be impressed nor shocked by how much you drink.  We really want to 
know what you are really doing.  Our purpose is to learn about your drinking, 
not to judge you.  Please keep this in mind as you perform these tasks." 
 
REVIEW STRATEGIES FOR MONITORING AND DISPLAY #C1 
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________________________________________________________________ 
AOC#1 
 
 STRATEGIES FOR MONITORING 
 
--Keep the monitoring charts in a conspicuous place, 
one where 
 you will see it often during your day. 
 
--Set a routine time (such as before bed or if necessary 
the  
 morning after) to record what and how much you 
drank  
 during the preceding day. 
 
--Carry a small card with you and record drinking as it 
occurs  
 throughout the day; tally the whole day's drinking 
at the end  
 of the evening. 
 
________________________________________________________________ 
 
 "Also please remember that there are others who have not yet taken part 
in this phase of the project.  I am asking that you not discuss the procedure with 
any of your fellow participants or friends, at this time, in order to allow them 
the same chance to participate and enjoy the experience as you have had.  When 
the project is over, at the final meeting, I hope that we can all share our 
thoughts and reactions to the experiences we will share and that you will want 
to discuss these things with the others. 
 Any questions?  Okay, then I'll see you here for our next meeting on 
(day/date) at (time).  You'll get a call between now and then from either an 
assistant or myself to remind you of our next meeting.  Also you have my 
number (REITERATE THE NUMBER-974-****/****/****) should you 
need to contact me for any reason.  Thanks for coming and I'll see you next 
week!" 
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SOCIAL SESSION TWO PROTOCOL 
 
 
Expectancy manipulation 
 
 "As we discovered last week, we all believe we know something about 
alcohol and its effects.  Now let's share another drinking experience.  As in our 
last session those of you who are under twenty-one will not get alcohol, but if 
you have followed instructions then only you know who you are.  Again, please 
keep it to yourself.  Some of you who are twenty-one and over will receive 
alcohol.  We are now going to start handing out drinks so that you can finish 
them while we collect and review your drinking charts during the next 15 
minutes or so.  Please remember to pace yourselves in order to finish this drink 
within that time frame without gulping." 
 
THE ASSISTANTS HELP DISTRIBUTE BEVERAGES AND COLLECT 
THE LAST WEEK'S CHARTS. 
 
 "Have any of you experienced any problems with using the monitoring 
charts to keep track of your drinking?.  Do you have any suggestions that others 
might use which have helped you to keep up with it better?  Remember, if you 
have any trouble, give us a call or let us know so we can look over your other 
information and help you to collect more accurate information. 
 With the administrative business done, I would like to hand out one 
more drink to each of you.  While we are doing that let's relax and take a 
moment to remind each other who we are before we begin the next activity.  
Maybe everyone could repeat their name once more and tell us some deep dark 
secrets (no ages)." 
 
SESSION CONTINUES AFTER INTRODUCTIONS ARE COMPLETE.            
 
 "Now we need to do one more thing in order to make this interesting.  
So we won't be bored, I want everyone to engage in a game of rating slides.  
We are all familiar with the stories of how sometimes the girl who looked 
beautiful the night before does not look so great the morning after when we 
wake up.  We‟d like us to have a little fun with this idea and play a game at the 
same time.  What I would like us to do is view a few slides of some young 
ladies and discuss them to come up with a group consensus of how attractive 
we think they are on a scale of one to ten with one being someone you'd avoid 
and ten being very desirable." 
 
PLAY GAME FOR ABOUT 15 - 30 MINUTES AND THEN STOP.  BE 
SURE TO NOTE PARTICIPANTS, IF ANY, WHOSE IMPRESSION OF 
THE SLIDES SEEMED TO BE AT ODDS WITH REST OF GROUP. 
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 "Remember that some of the twenty-one and over students might have 
received alcohol.  Now, quickly and quietly, and without discussing with each 
other, We‟d like you to fill out this form to rate who you think had alcohol 
(including yourself) and why you believe so.  I'll remind you of each person's 
name so you can remember who did what during our slide show." 
HAND OUT RATING FORMS AND NAME PARTICIPANTS.  
PARTICIPANTS COMPLETE THE FORMS AND THEN GO AROUND 
THE ROOM REVEALING THEIR SELECTIONS AND EXPLAINING 
THEIR CHOICES.  AFTERWARDS THE FORMS ARE COLLECTED. 
 
 "Now, let's explore some more common beliefs about alcohol's effects, 
this time in regard to a topic of some concern to most college students - sexual 
arousal." 
 
SHOW, READ AND DISCUSS AEC#10 AND AEC#2. 
________________________________________________________________ 
AEC#10 
________________________________________________________________ 
 
     Common Beliefs about the Effects of Alcohol 
 
  -Alcohol makes it easier to approach 
   strangers to whom we are 
attracted. 
   -Alcohol makes us more sexually aroused 
 
________________________________________________________________ 
 
________________________________________________________________ 
AEC#2 
                                                                                                 
 
THESE TYPES OF BELIEFS... 
 
1) Are usually not accurate. 
2) Are often contradictory or oppose each other. 
3) Have a powerful influence over how we behave when 
we drink. 
______________________________________________ 
 
________________________________________________________________ 
 
 "Now I'm sure you recognize these slides as being similar to those we 
saw in our first meeting, but as you will soon see, they are relevant to our 
discussion this evening, as well.  Just as a great deal of research has been done 
on the effects of alcohol on the social behavior, there has also been a great deal 
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of research into the effects of alcohol on sexual behavior.  You remember the 
type of study we discussed last week which has been used to separate effects 
due to the chemical effects of alcohol from those due to our beliefs about 
alcohol's effects.  You will recall our talk about placebo effects in which some 
drug is thought to work for the most part due to positive expectations about its 
effects and the fact that a similar phenomenon sometimes occurs when we drink 
alcohol.  So the effects we often see from the drink, these expectancy effects, 
are a result of our beliefs or expectancies regarding how alcohol will effect us.  
Do you all remember what expectancies are?" 
 
ANSWER QUESTIONS IF NECESSARY THEN MOVE ON TO #E3 
________________________________________________________________ 
AEC#3 
________________________________________________________________ 
 
EXPECTANCIES = OUR BELIEFS ABOUT THE 
EFFECTS OF ALCOHOL 
 
THESE EXPECTANCIES (OR BELIEFS) CAN 
CREATE OR ADD TO THE EFFECTS WE 
EXPERIENCE WHEN WE DRINK. 
 
________________________________________________________________ 
 
________________________________________________________________ 
 "Another point that it is important to note here is that quite often what 
we think alcohol will do for us is the opposite of what these studies show its 
actual effects to be.  This fact is very evident in experiments into alcohol's 
effects on sexual arousal.  Here is an example of how many researchers have 
examined the difference between effects that come from drinking alcohol and 
those that come from expectancies in relation to sexual arousal." 
 
SHOW-AEC#11
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________________________________________________________________ 
AEC#11 
 
______________________________________________ 
 BALANCED PLACEBO DESIGN 
 
 
 
Which group will: 
-be more interested in sexual activity? 
-feel more sexually aroused? 
-drink more if given the opportunity? 
 
________________________________________________________________ 
  
 "You will remember from our last meeting that the researchers either 
did or did not give the participants alcohol and that people usually cannot tell 
whether they have had alcohol or not if the drinks are made correctly.  I think 
we learned that same thing here with our two drinking experiences, as well.  
But, recall, in these studies, half of the participants were told that they got 
alcohol and the other half are told they did not, regardless of what they really 
drank.  The end result is four conditions in which participants; 1) are told they 
will get placebo and get alcohol; 2) are told they will get alcohol and get 
alcohol; 3) are told they will get placebo and get placebo; and 4) are told that 
they will drink alcohol but get placebo. 
 Remember, we can use this design to learn a lot about alcohol‟s effects.  
In experiments about sexual arousal when either consuming consumption or 
expecting to consume alcohol, these four different groups are put into situations 
where they view erotic pictures or listen to erotic tapes and then rate their own 
level of sexual arousal.  At the same time they are usually monitored 
physiologically to measure their actual physical response. 
 Let's review a few studies concerning sexual expectancies.  These 
concern a topic which is near and dear to most of our hearts, as they involve the 
relationship between alcohol, expectancies and our sexual performance and 
enjoyment.  The first findings we‟d like to highlight found that at low Blood 
Alcohol Levels (BALs)(0.025%) that objective physical response as measured 
Told Alcohol
Get Plaeb
Told Placebo
Get Alohl
Told Placebo
Get l
Told Alcohol
Get l l
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by maximum penile diameter increased.  But, at BALs of 0.050% and above 
maximum penile tumescence and diameter decreased.  In plain English, as the 
amount of alcohol in your bloodstream increases, your ability to respond 
sexually decreases. 
 Another study used this  “balanced placebo” design to investigate this 
relationship further.  It was discovered that the participant's belief about what 
they had drank could affect their objective sexual response.  Those who 
believed they had drank alcohol, whether they had or not, exhibited higher 
levels of sexual arousal than did those who drank only tonic, regardless of what 
they actually drank.  Other investigators have found that the belief that one has 
consumed alcohol can also affect subjective sexual response as well, regardless 
of content. 
 So what can we make of all this?  It would seem that at doses too low to 
have any real physiological effect, our belief that we have consumed alcohol 
and our expectation that drinking it will increase our sexual arousal, can 
increase not only our subjective (believed) but also our objective 
(physiological) state of sexual arousal.  However, at BALs sufficient to produce 
a real physiological effect, our belief that we have consumed alcohol, and that it 
will arouse us sexually, results in a subjective state of arousal although our 
actual objective physiological sexual arousal will decrease.  It looks something 
like this." 
________________________________________________________________ 
AEC#12 
______________________________________________ 
 
LOW DOSE OF ALCOHOL + SEXUAL 
EXPECTANCY = INCREASED SUBJECTIVE AND 
OBJECTIVE RESPONSE 
 
 BUT 
 
HIGH DOSE OF ALCOHOL + SEXUAL 
EXPECTANCY = INCREASED SUBJECTIVE 
RESPONSE (EXPECTANCY), BUT DECREASED 
OBJECTIVE RESPONSE (ALCOHOL) 
 
 __________________________________________________________ 
 
________________________________________________________________ 
 
USE AEC#11 AS A TEMPLATE TO EXPLAIN THIS IF NECESSARY 
 
  "When summing up alcohol's effects on sexual arousal, it seems clear 
that increasing doses of alcohol have a negative effect on penile tumescence 
(erection).  However, at low doses of alcohol, the belief alone that one has 
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consumed alcohol and that consuming alcohol can enhance sexual response, 
can indeed have an arousal enhancing effect.   
 In those groups which are told that they have received alcohol when they 
did not, we are clearly able to see expectancy effects performing like placebo 
effects.  Participants will report feeling sexier, more responsive, and indeed 
evidence from these studies supports the notion that expecting alcohol may 
increase sexual response.  But once again, these effects are not due to drinking 
alcohol, because these participants did not have any; just believed that they did.  
The effects they experience and exhibit are not due to drinking, they are due to 
expecting positive response enhancing effects from alcohol.  When our 
expectancies are fulfilled we attribute their fulfillment to the alcohol instead of our 
belief system, and thereby strengthen our belief in our need for drink.  These 
expectancies will help to create the effects that are reported, but people believe 
that the effects are due to alcohol.  And these expectancies are common in 
America and other societies. 
 Once again we need to acknowledge that alcohol does indeed have true 
effects on sexual functioning.  As we stated last week, medically and chemically 
alcohol is considered to as a depressant drug because it serves to slow down our 
mental and physical functions.  In doses large enough to really show the alcohol‟s 
effects, it has a similar effect on our sexual functioning as it does on many of our 
other mental and physical abilities.  The manner in which we label these effects of 
alcohol depends on our beliefs and the situation.  The end result is that we may 
say that alcohol is making us sexier, more responsive or aroused, etc.  But, at 
doses large enough for the alcohol to have an effect, however, our belief in sexual 
enhancement will be just that; a belief, because the alcohol will decrease our 
ability to sexually respond. 
 Remember, this labeling is not necessarily a conscious process.  It is likely 
that after a night with a date, you will feel certain that your performance in bed 
was attributable to having drank alcohol. As with the expectancies we have talked 
about, this happens without thinking most of the time.  The labeling effects of 
alcohol occur because alcohol supposedly has certain effects.  In essence, as we 
discovered last session, the following is what frequently happens when we drink:" 
 
________________________________________________________________ 
AEC#5 
________________________________________________________________ 
 
        WE SEEK EFFECTS                                                           WE GET 
EFFECTS 
        WE HAVE BEEN                                                                WE HAVE BEEN 
        TOLD OR HAVE ==========ALCOHOL=====>>>>  SEEKING 
BECAUSE 
        LEARNED TO                                                                     WE LABEL 
WHATEVER 
        EXPECT FROM                                                                  EFFECTS OCCUR 
BASED 
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        ALCOHOL         ON OUR 
                                                                                                      EXPECTANCIES 
 
          WE ATTRIBUTE THE EFFECTS TO ALCOHOL AND SO  
          WE DRINK AGAIN LATER TO ACHIEVE THE SAME EFFECTS. 
________________________________________________________________ 
 
 "As an example, think about this common situation:  A person is certain he 
is going to engage in sexual activity by the end of the evening.  Because he 
believes that it will make him more social and attractive, as well as more sexually 
responsive, he begins to drink.  At first he is swelling with courage and ready for 
the hunt, but shortly he reaches that stage that the researchers have identified in 
the BAL curve when his ability to perform sexually diminishes and soon he is 
unable to respond.  This scenario highlights the actual effects that one can expect 
from drinking alcohol.  Should he engage in sexual activity prior to drinking 
enough to adversely affect him, or immediately following drinking, then the 
heightened response that the drinker attributes to alcohol occurs before the alcohol 
can take effect--BECAUSE IT IS NOT FROM THE ALCOHOL!" 
 "It is only natural for you to be questioning these concepts or doubting a 
lot of this right now.  Remember, I am not saying that alcohol has no effects.  It is 
a powerful depressant drug.  But the majority of us drink because we are taught 
that alcohol will do many things for us.  We are not usually aware of the 
depressant effects of alcohol, but more readily focus on or recognize what we 
expect the effects of alcohol will be. 
 Growing up we see adults drinking or hear about it.  It may be parents, 
neighbors, people we see on television or in movies, or just about anywhere else.  
We may even come to eagerly anticipate trying out alcohol because it is such a 
wonderful drink that has so many marvelous effects on the adults around us.  It 
may make us macho and powerful.  And when that first time finally arrives, it is 
frequently not as pleasant as we might have expected.  We may get physically sick 
in front of the very people we hope to impress. We may drink to excess in our 
desire to gain additional prowess and miss the whole affair.  Can any of you I 
recall such experiences with alcohol? 
 If we go on using alcohol after such unpleasant experiences as these it is 
obvious that we must have some very strong reasons for doing so.  These reasons 
are these very strongly held beliefs that alcohol is worthwhile to drink.  We have 
been taught and believe that alcohol will do many things for us.  Where do we 
learn the expectancies for alcohol's effects?" 
     One place is from the advertisements about alcohol and alcoholic beverages 
that we discussed last week.  In the next few examples available to all of us, let's 
see if we can identify the positive effect from alcohol that the advertiser is 
teaching us to expect." 
 
SHOW ADVERTISEMENTS FROM RECENT MAGAZINES AND ORACLE 
AND/OR POINT OUT POSTERS IN ROOM WHICH PROMOTE POSITIVE 
SEXUAL EXPECTANCIES 
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 "Now, let's reiterate some of the positive effects we talked about last week, 
especially those relating to sexual issues in our everyday conversations." 
 
REVIEW EXPECTANCY-LADEN CONVERSATIONAL PHRASES FROM 
PREVIOUS SESSION  
 
 "Notice that, like the list we looked at the beginning of our meeting, there 
are many contradictions about the things that alcohol can do.  It seems that 
frequently what you want from alcohol is probably more important to getting it 
than the alcohol really is. 
 Once again you can notice the contradictions inherent in these 
expectancies. 
 Now, let's summarize what we have discovered about how and where we 
learn expectancy information.  What are some of the major sources of our 
information about how alcohol effects us?" 
 
PUT UP #E7 AND DISCUSS SOURCES OF EXPECTANCY INFORMATION. 
________________________________________________________________ 
 SLIDE AEC#7 
_________________________________________________________________ 
 
 EXAMPLES OF WHERE WE LEARN ALCOHOL EXPECTANCIES 
  --Advertisements 
  --Conversations 
  --Mass Media 
  --Entertainment and literature 
  --others..(parents, church, school, friends..) 
 
________________________________________________________________ 
 
     "Now, let me briefly review the major points from the research we have 
discussed thus far." 
 
PUT UP #E13 AND REITERATE THE FOLLOWING POINTS (ADDING THE 
LAST ONE) 
_________________________________________________________________ 
AEC#13   
___________________________________________________________ 
 
 CONCLUSIONS FROM RESEARCH 
--Expectancies are our beliefs about the effects of alcohol. 
--Alcohol does have some true physical and mental effects. 
--Most effects thought to be from alcohol are actually due 
to our expectancies  
 for these effects. 
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--We learn a wide variety of expectancies for the effects of 
alcohol from many  
 sources. 
--Men may expect that consuming alcohol will enhance 
their sexual  
 response, but at doses large enough to have any 
effect, it actually  
 decreases sexual response. 
_______________________________________________ 
________________________________________________________________ 
 
CONTINUE 
 
 "So how can we make sense of all of this?" 
 
PUT UP #E14 AND CONTINUE RELATING THESE TO THIS SESSION'S 
MATERIAL 
________________________________________________________________ 
AEC#14 
_______________________________________________ 
 IMPLICATIONS 
--It is natural for us to have alcohol expectancies because 
of the culture in 
 which we are raised. 
--Our society will continue to have alcohol expectancies 
until the public is  
 made aware of the findings in this field of research. 
--We do not "have to" nor "should" we stop drinking 
alcohol...but we can  
 drink less because we can create the desired effects 
ourselves. 
--We should realize that some of the effects we expect 
from alcohol are  
 actually the opposite of what it will do for us. 
_______________________________________________ 
_________________________________________________________________ 
 "The end result of all this is that our belief that alcohol will increase our 
sexual response or prowess seems sufficient to do so.  The actual consumption of 
alcohol in doses large enough to have any real effect will actually cause a 
decrement in our response and performance.  The sexual effects we want from 
alcohol can be produced by ourselves--the addition of alcohol only decreases 
these effects.  Some people may prefer to continue to rely on alcohol for these 
effects, but for most people, recognizing the role of expectancy's effects gives us 
more control over situations in our life.  We don't have to have the hangovers, 
calories, expense, DWIs, or possible sexual embarrassments, etc. 
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 That concludes what I wanted to share with you this evening.  After any 
questions or comments I will give you some information about what you need to 
do for the study until our next meeting which is on   date   at  time   here in ****. 
 
 We‟d like you to continue with the three tasks I assigned last week, which 
are: 
 
1)  Continue to think about expectancies that you have in your mind when you 
begin to drink alcohol.  I'm not saying for you to stop drinking, just that we‟d like 
you to consider your expectancies when you do.  In this case, try to notice both 
your sexual and social expectations about alcohol. 
 
2)  The second is to continue to use the charts to record expectancies for the 
effects of alcohol that you notice in different situations.  We‟d like you to note 
expectancy information that you come across while watching TV or reading a 
book or magazine.  Although I know this may be difficult, in order for you to see 
how pervasive this is, We‟d like you to try to do this as much as possible.  Again, 
try to notice information of a sexual nature. 
     We‟d also like you to note expectancy information that you encounter during 
the day on radio or in your conversations with others.  Also note these 
expectancies when you decide to drink, as I mentioned in the first task. 
 
3)  The last assignment is to continue monitoring your drinking with these charts.  
(Reiterate the strategies and show #C1) 
 
________________________________________________________________ 
AOC#1 
 
 STRATEGIES FOR MONITORING 
 
--Keep the monitoring charts in a conspicuous place, 
one where 
 you will see it often during your day. 
 
--Set a routine time (such as before bed or if necessary 
the  
 morning after) to record what and how much you 
drank  
 during the preceding day. 
 
--Carry a small card with you and record drinking as it 
occurs  
 throughout the day; tally the whole day's drinking 
at the end  
 of the evening. 
 
326 
 
 
________________________________________________________________ 
 
 
 Record the amount and beverage consumed during each drinking 
experience as faithfully as possible.  Remember that you amount of drinking will 
not shock or appall me;  I am not here to judge, only to collect data. 
 Any questions?  Okay, then I'll see you here four our next meeting on 
(day/date) at (time).  Please remember not to discuss this class session with 
anyone else who is participating in this project.  This will allow them to enjoy 
their sessions as much as possible.  You'll get a reminder call during the next 
couple of weeks from either an assistant or myself and you have my number(974-
****/****/****) should you need to contact me for any reason.  Thanks for 
coming and I'll see you next week!" 
327 
 
 
SOCIAL SESSION THREE PROTOCOL 
 
 
 "We‟d like to welcome you back for our third program session and thank 
you for being here and sticking with me so far.  Today's meeting will be briefer 
than the others, as I only plan to review the material we have covered so far; not 
introduce any thing new. 
 In the past two weeks we have covered a variety of findings that relate to 
the use of alcohol in America.  Our first meeting covered the general concept of 
alcohol expectancies and their relationship to social behavior.  I hope that I 
illustrated how expectancies for effects from alcohol develop on an individual as 
well as a societal basis.  I also hope that I've demonstrated how these expectancies 
affect drinking and are maintained by drinking for the individual as well as 
society.  We looked at some clear examples of how we are taught expectancies in 
advertising, media, conversation, and a lot of other places. 
 The second meeting dealt with how specific alcohol expectancies affect 
our physical functioning, especially our subjective and objective sexual responses.  
We discussed some research findings regarding how alcohol and our expectancies 
for effects from alcohol can differentially affect our sexual response and 
functioning.  We determined that our expectancies affect how responsive we 
believe we are at all levels of alcohol consumption, but when the dose passes a 
certain point, our bodies are no longer capable of the response that we believe we 
are experiencing.  As dose level increases, the ability to sexually respond 
decreases, regardless of what we expect from alcohol.  Now We‟d like to get some 
comments, questions, and feedback from all of you. 
________________________________________________________________ 
AEC#15 
 
 --Do you think about expectancies when you drink now? 
 --What do you think about the research findings (are 
     they useful, useless, or what)? 
 --Does all this make any difference to you? 
 --Would you tell or have you told a friend or someone 
     else about the topics we have discussed here? 
 --What would you do about the problem of alcohol abuse? 
 --Any other ideas? 
_________________________________________________________________ 
 
GO AROUND THE ROOM SEEKING ANSWERS, INDIVIDUAL'S 
OPINIONS AND GENERATING DISCUSSION REGARDING THE 
ISSUES COVERED. 
_________________________________________________________________ 
 
 If there is no further discussion about what we have covered, then 
we‟d like to collect your charts (DDR)  for the previous two week and 
give you a set of two to monitor your drinking for the next two weeks.  
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Please continue to utilize the monitoring strategies (DISPLAY #C1) we 
have discussed and keep an accurate record of your drinking over the next 
two weeks. 
________________________________________________________________ 
AOC#1 
 
 STRATEGIES FOR MONITORING 
 
--Keep the monitoring charts in a conspicuous place, 
one where 
 you will see it often during your day. 
 
--Set a routine time (such as before bed or if necessary 
the  
 morning after) to record what and how much you 
drank  
 during the preceding day. 
 
--Carry a small card with you and record drinking as it 
occurs  
 throughout the day; tally the whole day's drinking 
at the end  
 of the evening. 
 
________________________________________________________________ 
 
 When you come to the next meeting here in **** on   date   at   
time   we will once again fill out a few questionnaires and make any 
pertinent announcements.  This should take no longer than 30 minutes. 
 You'll get a call from either myself or an assistant during the next 
two weeks to answer any questions regarding the monitoring and to 
remind you of the time and place for the next meeting.  Remember our 
number in the psychology department is 974-**** or the numbers here are 
974-****/****/**** should you need to reach me; Don't hesitate to call if 
you need to.  Thanks for coming this evening and I'll see you in a couple 
of weeks. 
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Appendix L 
Expectancy Monitoring Form 
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Expectancy Monitoring Form 
Participant Code: _________ 
Date Expectancy Message Where did you see/hear the message? 
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Appendix M 
Daily Drinking Diary
332 
 
Daily Drinking Diary 
Participant Code: _________ 
 Date Amount/Number of Standard Drinks Type of Drink (e.g., beer, wine, liqueur 
Monday    
Tuesday    
Wednesday    
Thursday    
Friday    
Saturday    
Sunday    
 
Strategies for Monitoring 
 Keep the monitoring charts in a conspicuous place, one where you will see them often during your day 
 Set a routine (such as before bed or if necessary the morning after) to record what and how much you drank during the preceding day 
 Carry a small card with you and record drinking as it occurs throughout the day, tally the whole day‟s drinking at the end of the evening 
